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WATER RESOURCES 
AND 

GEOLOGY OF THE KITSAP PENINSULA 
AND 

CERTAIN ADJACENT ISLANDS 

ABSTRACT 

The Kitsap Peninsula and certain adjacent islands, 
wi th a land area of 668 square miles, are located In central 
western Washington. Bounded on near ly al I sides by mar ine 
waterways of the Pug et Trough, the report area includes al I 
of Kitsap County and portions of Mason, Pierce and King 
Counties. With an increasing growth rate since World War II, 
1962 censu s figures show an estimated population of 
105,000 persons. Th is amounts to a den si ty of 157 persons 
per square mile, more than 3.6 times the state-wide average . 

The report area has basically a maritime climate, with 
mi ld, wet winters, and cool, dry summers. Precip itation Is 
moderate in the southern part of the area, while the northern 
part of the Kitsap Peninsula, lying more directly in the rain 
shadow of the Olymp ic Mountains, receives considerably less 
rai nfall. Mean annual precipitation ranges from about 26 
inches In the north to nearly 80 inches in the vicinity of 
Green and Gold Mountains In the central part of the study area. 

The land surface of the Ki tsap Pen insula consists 
pr imari ly of low rolling hi lls which are remnants of a glac ial 
dr i ft plain. The orig inal plain, underlain by unconsolidated 
sands, gravels, slits and clays which were deposited by suc­
cessive glaciers entering the Puget Trough from the north, 
has been modified and di ssected both by glacial and stream 
erosion , and by wave action. 

Rocks In the report area range in age from Tertiary to 
Recent , the oldest being a th ick sequence of basaltic lava 
f lows which are equivalent of the Metchosin volcanics of 
Eocene age. Overlying the volcanic rocks is the Blakeley 
Formation of Oligocene age, composed primarily of marine 
sandstone, shale and conglomerate. These sedimentary 
rocks are exposed along the shore I ines of Port Washington 
Narrows and Rich Passage north and east of Bremerton, and 
on the south end of Bainbridge Island. The Blakeley For-
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matlon i s overlain by thick layers of mater ial consisting of 
unconsolidated to semiconsolidated sand, gravel, silt and clay 
which comprise the glacial and interglacial deposits of the 
Pleistocene Epoch. A mantle of soil, peat, and other Recent 
alluvial materials, from a few Inches to several feet In thick­
ness, overlies most of the report area. 

Sufficient ground water for domestic purposes Is availa­
ble from wells In nearly all parts of the study area . In many 
places domestic supplies are developed from shallow dug wells 
tapping perched ground water in the recessional outwash 
materials wh ich overly the relatively impermeable Vashon ti 11. 
Most of the dri lled wells In the report area obtain moderate 
supplies of ground water from the sands and gravel s of the 
advance outwash and Colvos Sand which underlie the Vashon 
till. The aquifers with the greatest potential for future develop­
ment of moderate to large supplies are the coarse sands and 
gravels of the Salmon Springs(?) Drift wh ich is present at 
greater depths beneath most parts of the report area. The pre­
Salmon Spring s(?) deposits, undifferentiated, consist predom i ­
nant ly of mass ive blue-gray clay and are, therefore, not con­
sidered as a potential source for development of large amounts 
of ground water. Several wells have penetrated the Blakeley 
Formation but the lim i ted amount of water obtained was general ­
ly of poor qual ity. Due both to the lack of readily available 
surplus waters and to unfavorable geologic conditions it is 
Improbable' that an extensive artif icial ground-water recharge 
program would be suitable In the report area. 

As a result of Its Irregular shape, only a few major 
stream systems have developed on the Kitsap Peninsula. 
Most of the study area is drained by many smal I, relatively 
short streams that discharge directly into the surrounding 
marine waters. A study of topographic maps and field Investi ­
gations disclosed a total of 582 separate stream systems In 
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the area, of which only 12 have drainage areas exceeding 10 
square ml !es, 

Baslcally similar flow patterns are displayed by most 
of the streams and, essentially, the variations in flow closely 
follow the seasonal trend of precipitation, In winter, preci­
pitation occaslonal!y occurs In the form of snow but generally 
warm temperatures prevent accumulation and the effect of 
snow storage on stream flow is insignificant. The highest 
flows are produced by direct runoff following winter stom1s, 
whereas low flows, sustained by ground-water effluent, occur 
during the precipitation deficient summer months. 

Both streamflow records and geology indicate that 
ground-water contributions to streamflow vary considerably 
throughout the area. Aquifers are commonly continuous across 
topographic divides, permitting the ground waters of certain 
basins to migrate to adjacent drainages, Because most drain­
ages are small,little flood damage has occurred in the area. 

The flow characteristics of major streams in the area 
were analyzed from available records and the results ate 
graphically presented In tenns of daily-discharge hydrographs, 
bar charts of monthly discharge, discharge-duration curves, 
and discharge-duration hydrographs. Various statistics 
derived from the data show that the variability of annual run­
off throughout the report area is generally low and the yield of 
most streams is quite cons I stent from year to year. Using the 
entire period of record for each gage, coefficients of variation 
for annual runoff range from a low value of about 11 percent 
for Dewatto Creek to a high value of 26 percent for Huge 
Creek. 

The chemical quality of ground water in the study area 
is genera I ly adequate for most uses. Measured dissolved-
so I ids contents range from 64 to 34 6 ppm. However, about 

80 percent of the values are I ess than 150 ppm, and inc I ude 
mostly silica, calciurn, magnesium, and bicarbonate. Almost 
all sampled ground water from the Colvos Sand and younger 
units contains less than 100 ppm of dissolved solids, whereas 
water in the Salmon Spt·ingsC?) Drift and older formations 
characteristically contains mote than 100 ppm. Concen­
trations of potassium and phosphate also ,;how characteristic 
differences from unit to unit, and they can be used in combi­
nation wilh the dissolved-solids content to determine the 
geologic source of ground water 011 the peninsula anri adjacent 
islands. Measured hardness-of-water values are as great as 
190 ppm, but most of the ground waler 1s sofl or only moderately 
hard (less than 120 ppm). Iron in solul:on al the time of sample 
collection was as great as O .62 ppm, but most water contain­
ing more than 0.30 ppm is restricted to the northeastern and 
southeastern parts of the study area. 

Deterioration of ground-water qua I ity may soon become 
an important factor in some parts of the peninsula and adjacent 
Islands because of increased withdrawals in areas subject to 
conlamination by waters of undesirable quality from deeper 
aquifers or frorr; the Pugel Sound. 

Stream and lake water in the study area characteristi­
cally contains smaller amounts of dissolved solids than the 
ground waler. For streams 1 this is especially true curing 
periods of high flow. (During low flow, the streams more nearly 
resemble ground water chemically because spring flow provides 
much of the surface-water discharge during such periods.) The 
s111-face water is suitable for most uses throughout much of the 
year. However, streams in the eastern part of the study area 
carry large amounts of highly colored dissolved organic material 
during periods fol lowing abundant rainfall. 
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INTRODUCTION 

This study of the Kitsap Peninsula and certain 
adjacent islands was made by the D !vision of Water Resources 
of the Washington State Department of Conservation, with con­
tributions by the U. S. Geological Survey. The report Is part 
of an overall Inventory of the State's water resources being 
conducted by the Division of Water Resources under the 
general direction of Murray G. Walker, Supervl sor, and under 
the direct supervision of Robert H. Russell, Assistant Super­
visor. The sections of the report contributed by the U. S. 
Geological Survey were prepared under the general supervision 
of Fred M. Veatch, District Engineer of the Surface-Water 
Branch, Tacoma, Washington, and Les 8. Laird, District 
Chemist of the Quality of Water Branch, Portland, Oregon. 

The sections of the report prepared by the Division of 
Water Resources are·authored by Dee Molenaar, Geo log I st; 
M. E. Garling, Hydraulic Eng ineer; and G. H. Fiedler, 
Hydraulic Engineer. Authors of the sections contributed by 
the U.S. Geological Survey are E.G. Bailey, Hydraulic 
Engineer and A. S. Van Denburgh, Geologist. Specifically, 
the major areas of contribution and responsibility are as fol­
lows: 

Robert H. Russell ••••. Project Supervisor 
Dee Molenaar ...•••••• Physical description, Economics of 

the region and Geology and ground­
water resources 

M. Edward Garling .... Climate, Economics of the region, 
Streamflow characteristics, Evaluation 
of the surface-water supply, Water 
development sites and Water appropri­
ation 

Earl G. Bailey •••••••• Basic streamflow data and Floods In 
the report area 

A. S. Van Denburgh ••. Water qua I lty 
Glen H. Fiedler •••••• . Water rights and water law 

For clarity of reference, authorships are also Indicated 
under the title of each major section of the report. 

PURPOSE AND SCOPE OF THE INVESTIGATION 

Since the close of World War II the Kitsap Peninsula 
area has experienced a steadily increasing demand for indus­
trial, irrigation and domestic water supp Ii es. S Ince com­
pletion of the Tacoma Narrows Bridge and the Hood Canal 
Floating Bridge In the southern and northern parts of the Pen­
insula area, respectively, and with the possible future con­
struction of one or more across-Puget Sound bridges further 
linking the Peninsula with the mainland, It is evident that 
there will be a rapid acceleration in the area's economic growth 
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and demand for additional water. To adequately meet the 
water needs for the expected expansion,a thorough knowledge 
of the water resources is required. 

In planning and com pi ling Information for this report, 
the authors have tried to answer the following questions: 

1. What are the quantitative and qualitative charac­
teri sties of the surface and ground-water 
resources of the area under study? 

2. What is the present known demand against the 
total water resource? 

3. How much water is still available for appropri­
ation and where are these supplies located? 

4. How much additional water can be made availa­
ble through the development of surface-water 
storage reservoirs, and what Is the feasibility 
of artificial recharge of ground-water reservoirs? 

Work was started on the Kitsap Peninsula study in 
October, 1960, and was completed in June, 1963. The 
study consisted of a comp ilati on of existing data, a thorough 
evaluation of previous works, and geologic and hydrologic 
mapping of areas which had not been previously mapped i_n 
detail. Existing information was modified and updated with 
more recent findings. 

Because only limited basic data were available on 
water quality in the report area prior to the start of the project, 
additional samples of both surface and ground water were col­
lected for this study. With the resulting information, efforts 
were made to correlate the chemical constituents of ground 
waters to the geologic formations from which they were obtained, 
and, likewise, to correlate surface waters to the materials 
across which they flowed. 

The data presented herein are designed to assist engi­
neers, geologists, and hydrologists, as well as munlclpal, 
county, state and federal agencies who are actively associ­
ated with the planning and development of water resource pro­
jects. 

LOCATION AND EXTENT OF AREA 

The area under study includes approximately 668 
square miles of land located entirely within the Puget Sound 
lowland in west-central Washington State (fig. 1). It is 
bounded on the west by Hood Canal and Case Inlet, on the 
north and east by Admiralty Inlet and Puget Sound, respective­
ly, and on the south and southeast by southern Case Inlet, 
Nlsqually Reach, Cormorant Passage and the Narrows. The 
area Includes all of Kitsap County (402 square miles), and 
parts of Mason County (108 square mllesl; Pierce County 
(121 square mllesl, and King County (37 square miles). The 
report covers 15 Islands, with McNeil and Ketron Islands 
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being Included for cursory surface-water studies only. The 
total insular area studied covers 86.3 square miles and a 
tota! of the peninsular areas covers 581.8 square 1:1iles. The 
project area lies within Townships 19 through 28 North and 
Ranges 3 West through 3 East, Wi I 'amette Meridian. 

PREVIOUS INVESTIGATIONS 

Since the 1890's several studies of the geoiogy and 
hydrology of the Puget Sound lowland have included a![ or 
parts of the area of thl s report. In most cases I however, the 
previous works referred only generally to the area encompassed 
by the present report, or dealt with specific problems of 
limited area'. scope. 

The earliest geologic investigation which included the 
study area was made by Balley WIiiis. In 1898 Willis 
c:escrlbec: some of the glacial drift stratigraphy of the Puget 
Sound region. In 1913, J Harlan Bretz described the glaci­
ation of the Puget Sound lowland. 

A soi I survey of Kitsap County was conducted and a 
report by Robert Wildemrnth and others <1939) describes the 
various soi I types which rnanUe the county. 

Surface water sup ply papers of the U. S. Geological 
Survey and Water Supply Bulletins No. 6 and No. 15 of the 
Washington State Division of Water Resources provide daily, 
monthly and annual streamflow data for streams in the State of 
Washington. Data relating to siz.e of drainage areas of 
Western Washington, as measured above the sites where dis­
charge measurements have been made, were comp!led by 
Donald Richard son (1962 l of the U. S. Geo log I cal Survey. 
E. E. Wolcott (1961} of the State Dlvi sion of Water Resources 
describes the lakes of western Washington which 1nclude all 
narr.ed lakes and unnamed [akes of one acre or more In area 
within the study area. 

Several Investigations have been made of geologic and 
hydrologic conditions within specific parts of the study area. 
These Include an open-file report by A. M. Piper (1930) 
which discusses water-supply possibilities for use by the 
U. S. penitentiary on McNeil Island, a report by Howard 
Coombs {1955} which discusses the geoiogy of the Union 
River dam site for the City of Bremerton, and a report by 
R. W. Beck and Associates (1960) which discusses a pre­
liminary engineering study of the Gold Creek reservoir site 
and distribution route for the Kitsap County Public Utility 
District No. 1. 

The previous geologic and ground-water study most 
important to this report was that made of Kitsap County proper 
byJ. E. Sceva(l957) of the U. S, Geological Survey. 
Sce-...a's work provided the basis for extension of the geologic 
mapping to include the entire Kitsap Penlnsula and certain 

adjacent islands. Minor modi ff cations were made of Sceva's 
mapping of Kitsap County, and some stratigraphic units were 
renamed upon the basis of correlation with more recently 
examined late Pleistocene deposits in other parts of the Puget 
Sound lowfand. This report incorporated a part of Sceva's 
Information on well lags into updated tabulations. 

CONCURRENT STUDIES 

During the course of this investigation, two concur­
rent studies were being made in adjacent areas. Noble and 
Wallace (fn preparation} of the Division of Water Resources, 
geologically 11apped Thurston County to the south and Walters 
and Kimmel (in preparation) of the U, S. Geologfcal Survey 
mapped part of Pierce County to the easl. These authors ex­
changed ideas with the result that rr:any complex geologic and 
stratigraphic problems common to all areas were better under­
stood and correlated. 
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CHARACTERISTICS OF THE REGION 

PHYSICAL DESCRIPTION 

By Dee Molenaar 

PHYSIOGRAPHY 

Kitsap Peninsula and certain adjacent islands lie 
entirely within the Puget Trough section of the Pacific Border 
physiographic province {Fenneman, 1917, p. 95). The Puget 
Trough is a long northward-trending lowland between the 
Cascade Mountains on the east and the Olympic Mountains and 
the Coast Range on the west, and extends from the central part 
of western Oregon into Canada. Its northern section within the 
State of Washington contains the marine embayments known 
co I lecti vely as Puget Sound. These embayrnents occupy a 
drainage system that has been greatly modified by glaciation. 

Most of the land area of the Puget Sound region consists 
of i·emnants of a glacial drift plain, The surface is composed 
generally of low, flat-topped rolling hills and ridges separated 
by valleys and marine embayments. The land areas generally 
rise to altitudes of 400 to 600 feet and range in size from 
small islands of less than a square mile in area to uplands of 
several hundred square miles. Mast of the slopes from the 
upland areas to Puget Sound are quite steep. Wave cutting at 
the foot of the slopes has i11 places produced sea cliffs which 
are as much as several hundred feet high. 

The Green Mountain-Gold Mountain area west of 
Bremerton is a rugged group of hills which cover about 20 
square miles. They are composed of volcanic rocks and, 
related as outliers to the Olympic Mountains, rise as an 
"island" above the surrounding plateau surface to a maximum 
altitude of 1,761 feet. Thei1· individual hills are separated 
by steep-walled canyons which have been eroded to depths as 
great as 1,000 fe<jt. 

VEGETATION 

The original virgin forests that covered the study area 
a little more than 100 years ago have now been more completely 
harvested than those of any other area in the Douglas fir region 
of western Washington and Oregon. This has been due 11rimarily 
to the accessibility of the peninsular and insular areas to tide­
water and to the highly-developed lumber-manufacturing centers 
of Puget Sound. With such favor ab le conditions, logging began 
at an early date and has progressed unti I only a few small 
scattered parcels of original stand remain. Only about a third 
of the remaining saw-timber volume is today composed of old­
growth timber. 

The virgin timber growth consisted dominantly of 
Douglas fir, interspersed with western hemlock, sprnce, 
western red cedar, willow, alder, Oregon maple, vine maple, 
and madrana. Conifers and deciduous trees have reseeded in 
most of the cut-over or fire-scarred areas and have attained a 
growth for future utilization. The undergrowth is a I uxuriant 
and dense tangle of many different plants, some of which grow 

£ 

to heights ranging from 4 to 6 feet. It consists mainly of 
salal, ferns, huckleberry bushes, Oregon grape, rhododendron, 
vines, and coarse grasses. Fireweed is common over cleared 
and burned-aver areas. Many of the marshy areas are treeless, 
and the principal growth in such places includes mosses, cran­
berry bushes, wire grass, reeds, rushes, sedges, ferns, and 
other water-loving p I ants. Conifers dominate the forests on 
the deep sandy soils and deciduous trees are common on soils 
with a higher water-holding capacity, In the wetter sections, 
alder grows abundantly, interspersed among the e'lergreens, 
and in some such areas second-growth alder is the domiant 
tree. 

GEOGRAPHIC PROVINCES 

In this report the area has been divided into nine geo­
graphic provinces as shown on Figure L These provinces 
include the northern upland, central upland, Bainbridge Island, 
western upland, southern upland, Vashon-Maury Islands, Gig 
Harbor peninsula-Fox Island, Longbranch peninsula, and 
Anderson Island. 

NORTHERN UPLAND 

The northern upland is bounded on the west by Hood 
Canal and the Poulsba-Lofall valley, on the east by Puget 
Sound proper, and on the south by Liberty Bay, Port Orchard 
a11d Port Madison, The maximum altitude is about 5:20 feet 
but most of the land area ranges from 200 to 400 feet above 
sea level. The province is separated from the northern part of 
the western upland by a narrow drainage channel which extends 
from Liberty Bay at Poulsbo to Lofall, The upland is drained 
by short streams that discharge into the surrounding marine 
waters. 

CENTRAL UPLAND 

The central upland comprises tl1e Manette peninsula 
and is separated from the western upland by the southwest­
trending Clear Creek valley. The upland has a maximum 
altitude of about 480 feet. Drainage of the province is similar 
ta that of the northern upland. 

BAINBRIDGE ISLAND 

Bainbridge Island (27 .6 square miles) is a roughly rec­
tangular island. Its highest point, east of Fort Ward, has an 
altitude of 425 feet and the altitude of most of the isla11d is 
200 to 300 feet above sea level. As with the central and 
northern uplands drainage is by small, short spring-fed streams 
that discharge into the Puget Sound. 
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CHARACTERISTICS OF THE REGION 7 

WESTERN UPLAND 

The western up land includes the ent ire western part of 
Kitsap County and the Tahuya peninsula part of Mason County. 
Excluding the Green Mountain-Gold Mountain hi lls,the altitude 
of the surface is generally from 300 to 600 feet above sea 
level . Drainage of the southern part of the upland is primarily 
by the Tahuya and Union Rivers and M i ssion and Dewatto 
Creeks, whi le the northern and eastern areas are drained 
p1·imarily by Big Beef Creek and Wildcat Creek. Numerous 
short streams al so drain the peripheries of the upland along 
Hood Canal. Most of these streams occupy steep, narrow 
canyons and gul I ies. Numerous smal I lakes occupy depressions 
in the southern part of the western upland . The western up­
land is separated from the southern upland by the former glacial­
outwash channel which is now occupied by Union River and 
Garst Creek, from the central upland by the Cl ear Creek valley 
and from the northern upland by the Poulsbo-Lofall valley. 

SOUTHERN UPLAND 

The southern upland is a large , irregular-shaped rolling 
area that occupies the south part of Kitsap County and includes 
the northwestern peninsular part of Pierce Cou nty and a 
narrow strip along the northeastern edge of Mason County. It 
is bounded on the north by Sincl air Inlet, on the west by the 
Union River-Garst Creek valley and North Bay of Case Inlet, 
on th e east by Puget Sound proper and Col vos Passage, and 
on the south by Vaughn valley, Henderson Bay and McCormick 
Creek valley . Its surface generally ranges in altitude from 
300 to 4 50 feet, but rises to a maximum of 52 5 feet. Its 
chief land forms are broad flat-topped hills and ridges. 
Included in the southern upland is Blake Island (0. 78 square 
mi le) wh ich Ii es in Puget Sound north of Harper. 

The area is drained by many small creeks and several 
large streams, chief among these being Blackjack Creek and 
Curley Creek which drain northward to Sinclai r Inlet and Yukon 
Harbor, respectively, Olalla Creek which drains eastward to 
Colvos Passage, Minter Creek, Burley Creek and Crescent 
Creek which drain southward into Henderson Bay and Gig 
Harbor, and Coulter Creek and Rocky Creek which drain west­
ward into North Bay. The southern up land al so contains 
severa l lakes and numerous ponds. The largest, Long Lake, 
at the head of Curley Creek , lies in the east-central part of 
the upland close to the divide between Curl ey Creek and Olalla 
Creek. Many smaller lakes and l)Onds are located In the western 
part of the province. 

VASHON-MAURY ISLANDS 

Vashon Is land (29.7 square miles) is separated from 
the southern upland on the west by Colvo s Passage and from 
the mainland on the east by Puget Sound proper. Maury Island 
(7 .04 square miles) is joined to the east side of Vashon 
Island by a narrow isthmus at the community of Portage near the 
head of Quartermaster Harbor. These two islands are the only 
part of the report area that lie s within King County. Both 
islands are drained by small streams which flow into the 
surrounding marine waters. 

GIG HARBOR PENINSULA-FOX ISLAND 

The Gig Harbor peninsula includes that part of Pierce 
County extending southward from the southern upland between 
Carr Inlet on the west and the Tacoma Narrows on the east. 
In this report the peninsula is defined as being separated from 
the southern upland by the Mc Cormick Creek valley north of 
Gig Harbor. Fox Island (5.08 square miles), lying off the 
south end of the Gig Harbor peninsula, and reached by bridge 
across Ha le Passage, is included in the discussion of the 
peninsu la. 

The Gig Harbor peninsula is drained by many small 
streams that flow into the surrounding marine waters, the 
largest being Artonda le Creek which drains southward from 
the central part of the peninsula into Wollochet Bay. Fox 
Isl and is characterized by relatively gentle north slopes and 
generally precipitous sea cl iffs along its sou thern and eastern 
margins . 

LONGBRANCH PENINSULA 

The Longbranch peninsula is that part of Pierce County 
lying south of Vaughn valley and extending southward from the 
southern upland. The 12-m i le long area is bounded on the 
west by Case Inlet and on the east by Carr In let. Herron 
Island, one mi le long and a half-mile wide, lies offshore in 
Case Inlet and is inc luded with this area. 

The Longbranch peninsula is drained by short streams 
and spr ings that issue from its relatively steep slopes, and 
longer streams that dra in the uplands where deeper valleys 
head several embayments along the shore I ine. 

ANDERSON ISLAND 

Anderson Island (8.10 square miles), in Pierce County, 
is the most southerly of the areas studied for this report. The 
island is located in Puget Sound one and a half mi les south­
east of the southern end of Longbranch peninsula. The island 
is characterized by relatively gentle north-facing slopes and 
steep southern and eastern sea cliffs. The island has a 
maximum elevation of approximately 2 80 feet above sea level. 
Two natural lakes , Lake Florence and Josephine Lake, occupy 
connected depressions on the northeastern part of the island . 
Drainage from the island is primarily by short streams and 
springs. The largest streams are the two which flow into the 
heads of Ora Bay and East Ora Bay. 

McNEIL ISLAND-KETRON ISLAND 

McNei I Island (6. 77 square miles) I ies in Puget Sound 
north of Anderson Island and east of Longbranch peninsula. 
Because it is administered as a Federal penitentiary by the 
Department of Justice , and development of the water resources 
of the Island has been limited almost entirely to· pen itentiary 
needs, this report includes only the surface-water drainage 
characteristics and the existing reservoirs of the Island. 

Ketron Island (0 .36 square mile) lies off the Pierce 
County mainland east of Anderson Island. As the geology 
and ground-water resources of the island are included in the 
Pierce County report by K. L. Walters and G. E. Kimmel 
(in preparation), only the surface-water drainage character­
istics are included in th is present study. 
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8 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSU LA AND CERTAIN ADJACENT ISLANDS 

CLIMATE 

By M. E. Garling 

GENERAL CIRCULATION PATTERN 

The Kitsap Peninsula has a characteristically maritime 
climate, typified by relative ly short, cool, dry summers and 
prolonged, mild, wet winters. Essentially, this seasonal 
variation results from changes in the general location of two 
major air masses. In the northern hemisphere, an atmospheric 
high-pressure area tends to persist over the northeastern part 
of the Pacific Ocean, while farther north, in the Gulf of 
Alaska, atmospheric circulation is conducive to the develop­
ment of low-pressure cells. It is this major low-pressure 
center that generates most of the storms experienced along the 
west coast of North America. 

In summer the "Pacific High " extends to higher latitudes 
as the northern hemisphere is exposed to more direct insolation 
and the region of low pressure and storm activity is pushed 
northward. As winter approaches the reverse action occurs. 
The low-pressure region extends southward as the "Pacific 
High" recedes, resulting in the occurrence of a progressive! y 
increasing number of storms at lower latitudes. These storms 
are commonly widespread and have paths that are often several 
hundred miles in width. 

The flow of moisture-laden air which accompanies 
winter storms usually approaches the Pacific Coast of Wash­
ington from the southwest. When these storm cells reach the 
coast, the air-flow, depending upon location, is either (1) 
retarded in its movement and forced to over-ride the Olympic 
Mountains, Black Hills and Willapa Hills, or (2) it is funneled 
inland through gaps between these uplands. In the former case , 
where orographic features cause the air masses to rise, much 
of the atmospheric moisture is precipitated onto the windward 
slopes of the uplands causing a decided rain shadow to form on 
the lee side. In the latter case, where saturated air moves 
through the low passes, predpitation occurs at a slower rate 
and is more uniformly distributed along the storm path. 

Climate in the report area is affected by both of these 
actions. In winter, the southwestern part of the Kitsap 
Peninsula is generally well watered because it is primari ly 
influenced by air flow through the gap between the Olympic 
Mountains and Black Hills. The northern extremity of the 
peninsula, however, projects well into the Olympic Mountain 
rain shadow aod enjoys much drier winter weather. In the 
central part of the peninsula, winter c l imate varies between 
that of the above two extremes . During summer, weather over 
the entire t·eport area is dominated by the "Pacific High" and 
few major storm disturbances penetrate into the Puget Sound 
area. Precipitation during this period is generally limited to 
isolated shower activity, and clear sunny days usually prevai I. 
Late spring and early fal I are transitional periods between the 
wet and dry seasons , but the change is not well defined in the 
northern part of the report area . 

AVAILABLE BASIC DATA 

Climatologica l data used in the following analysis were 
obtained from 5 stations within the report area and 39 stations 
located around the area and along the Pacific Coasts of Oregon, 
Washington and British Columbia. 

Of those located within the report area, the Bremerton 
station exhibits the longest precipitation and temperature record. 
Data have been collected here since 1899, although a short 
gap occurs in the record from 1906-08. Because the gage has 

occupied four different locations in Bremerton during its history, 
the record is unreliable for use in establishing long-term trends. 

The station at Madrone near Winslow on Bainbridge 
Island has about 21 years of precipitation and temperature 
record but, because these data were obtained during the period 
1878 to 1899, they were of only limited value in the study. 

Precipitation quantities and temperature were recorded 
at an unknown location in Poulsbo from 1915-21. The 
instruments used there were then transferred to the U. S. Navy 
Torpedo Station at Keyport where a sporadic record was 
established during the period 1921-53. 

Measurements of precipitation and temperature were 
made on Vashon Island from 1887 to 1955, but the station 
location was changed seven times during this period and the 
record exhibits many gaps . 

Because available data within the report area were 
generally inadequate to properly evaluate the areal distribution 
of precipitation, records from several nearby stations were also 
employed in the analysis. The most useful information was 
provided by the Grapeview station. This station, located on 
Stretch Isl and in Case Inlet (8 miles south of Belfair and 4 
miles west of Vaughn), has been maintained primarily by one 
observer and provides a record with only minor interruptions 
at a single location dating back to 1907. The record was 
considered to be one of the more reliable sources of hydro logic 
information in the lower Puget Sound area and is employed in 
many subsequent investigations in the report. 

Precipitation and temperature data collected at Port 
Townsend were most usefu l in establishing climatic trends 
near the northern part of the report area . Observations have 
been made here since 1857 and the records generally can be 
class ified as good, though the station occupied two different 
locations during its hi story. 

Excellent information for delineating cl imatic trends 
along the eastern boundary of the report area was provided by 
three U.S. Weather Bureau stations in the Seattle area. These 
stations, located in downtown Seattle, at Boeing-Field Airport 
and at Seattle-Tacoma Airport, observe several types of 
meteorological phenomena and their records are generally of 
high quality and display few interruptions. The Weather 
Bureau station at Olymp ia was also close enough to the report 
area to be of some value. 

Other climatic stations in the Puget Sound area useful 
in evaluating the areal distribution of precipitation were 
located at Port Angeles, Sequim, Coupeville, Arlington, 
Chimacum, Everett, Quilcene, Quilcene Dam, Bothe!, Maple 
Leaf Reservoir in Seattle, Cushman Dam, Union, Wauna, 
Kent, Shelton, Tacoma, Puyallup and Auburn. Streamflow 
data (p . 56) were also valuable in estimating precipitation 
quantities, especially in areas where no climatic data were 
available. 

PERIOD OF STUDY 

The two basic standard periods of study to be used in 
most statistical hydrologic analyses in all inventory reports 
were established through investigations conducted at the 
beginning of the water resource inventory program. At that 
time, an examination of available data in the State of a:, ,ing­
ton revealed that climatological data were recorded at..,- _ 
locations prior to 1900 but most streamflow records a-e 
obtained since 19 30. Though the rel iabi I ity of ar er~_ s·s 
is generally improved by incorporating as much rl.::ta~ :s· le, 
in order to permit valid comparisons, it i s al so " '!"CJo.C"<::a-<• 

derive statistics from a common period of reco • -
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with the later requirement, most hydrologic studies would have 
to be restricted to the use of data obtained during the past three 
to four decades. 

Long-term records indicated that past climatic variations 
generally followed the same trend, throughout the state. This 
similar ity further justified the use of common periods of study in 
al I reports. 

In selecting a period of study, it is also important to 
consider the effects of storage . Discrepancies can be intro­
duced if a difference exists between the beg inning and end of 
the per iod in the amount of ground water and surface water held 
in storage . In dry periods, it is difficult to assess how much 
water is retained in storage, but the amount essentially reaches 
a maximum when the potential storage capacity of an area 
approaches complete uti I ization during extremely wet periods. 
Thus, to reduce the possibility of introducing such discrepen­
cies, it is desirable to choose a specific period of study which 
both begins and ends with a year of high precipitation. 

In most hydrologic investigations it is convenient to 
use a .standard annual period of study cal led the water-year. 
Beginning with the month of October and ending the following 
September, the water-year in most areas is least affected by 
antecedent conditions and lag. 

With the foregoing limitations and criteria in mind, it 
was reasoned that the 2 6 water-years of 1934 through 19 59 
presented a desirable period of study throughout most of the 
state. Weather during the 19 34 water-year was generally 
quite wet throughout western Washington, while in eastern 
Washington, precipitation quantities at most stations ranked a 
little above normal. Similar conditions prevailed during the 
19 59 water-year. 

To permit comparisons, it was decided that trends 
during the 26 years preceeding the above period would also be 
investigated . A cursory examination of precipitation records 
for several long-term stations indicated average climatic 
conditions in the state were quite similar during these two 
periods . 

In analyzing hydrologic conditions in the Kitsap report 
area, certain investigations were based on the above outlined 
26-year periods. However, in areas such as this, where 
available basic data are generally of short duration, the 
validity of analyses representing conditions during these 26-
year periods is somewhat questionable. It was, therefore, 
decided that shorter periods of study, conforming more to the 
length of available record, would also be used. 

Because one of the main purposes of a water re source 
inventory is to evaluate usable sources of supply, available 
streamflow records in the report area, rather than climatic 
records, became the prime factor in establishing the length of 
the shorter period of study. Continuou s record stream flow data 
were not recorded in the Kitsap Peninsular area prior to 1945 
(seep. 60), consequently the 15 water-years of 1946 through 
1960 were chosen for a short-term period of study in this 
report. 

GENERAL CLIMATIC TRENDS 

The long-term precipitation records of Port Townsend 
and Grapeview were selected to show differences in climatic 
trends between the northern and southern parts of the report 
area. As previously described, these records exhibit only 
minor interruptions and, although the Port Townsend gage 
occupied two different locations during its history, neither 
station has been moved since 1907. 

Annual water-year precipitation at these stations for 
the period 1908-62 is shown in figure 2. The amounts of 
precipitation measured in each of these years during the months 
of October through April and May through September are also 
plotted for comparison. Averages for the 3 plots over the 55-
year period are indicated along the right margin of figure 2. 
These averages are expressed in terms of inches of precipita­
tion and the percentages that the Oct. -Apri I and May-Sept. 
averages are of the mean annual water-year precipitation. 

In general, quite similar trends occurred at both 
stations, though the mean annual precipitation at Grapeview 
during this period was about three times as great as that at 
Port Townsend . To show the similarity of trends more clearly, 
10-year 1110ving-average curves are superimposed on the above 
plots. These curves were established by first computing mean 
values for consecutive 10-year periods and then plotting the 
values at the midpoint of each 10-year period. 

The resu I ting curves show that such 10-year average 
precipitation was lower than normal at both stations during the 
late 1920's and again in the early 1940's but at the Grape­
view station the tendency was decidedly more pronounced 
during the later period. The same trends appeared in the Oct.­
Apri I and May-Sept . decadal average precipitation with the 
exception of the early 194 0 period at Port Townsend which 
was about normal. In addition, the 10-year average May­
Sept. precipitation during the mid 1950 's tended to be 
slightly lower than normal at both stations. The water-year 
and Oct.-April curves are in close agreement during the inter­
vening wetter-than-normal decadal periods, but the May-Sept. 
curves show only slight similarity to the others during these 
times. 

Mean annual water-year precipitation at the Grapeview 
station during the 1908-33 period was nearly the same as 
that received during the more recent 26-year period, 1934-
59. A significant difference, however, was found between 
the means for these periods at the Port Townsend station . 
Precipitation at Grapeview during the earlier period was lower 
than that of the later period by an average of O. 21 inch per 
year or about 0.4 percent. At Port Townsend, the earlier 
period al so produced a lower average but the difference was 
greater to the extent of O. 9 3 inch. per year or about 5 .1 
percent. 

Precipitation averages for the shorter 1946-60 period 
were considerably higher than those of either long-term period. 
A comparison between this 15-year period and the 1934-59 
period showed a difference of 2 .16 inches per year or 4 .2 
percent at Grapeview and O. 98 inch per year or 5. 4 percent 
at Port Townsend. (All percentages are based on 19 34-59 
values.) 

Listed in column 4 of table 1 are values of mean annual 
precipitation at the two stations for seven different periods of 
record, including the three standard periods mentioned above. 
Each mean value, deriv~d from a given sample of record, repre­
sents an estimate of the all-time or population mean at that 
location. (Population, as used in this sense, refers to all 
possible values of a variable.) 

Confidence limits for the population mean, ~ased on the 
data for each period and computed at a probability level of 
0 .95, are shown in column 5. Each expression in this 
column states that there is a probability of O. 95 that the 
computed interval will contain the population mean. For 
example, the first expression, P(4 9. 72 ( u<58. 50) ~ O. 9 5, 
indicates that there is a probability (P) of O. 95 that the inter­
val from 49. 72 inches to 58 .50 inches, derived from data for 
the period 1946-60, wi II contain the all-time mean annual 
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Table 1. STATISTICS SHOWING THE VAR IATION OF WATER-YEAR PRECIPITATION. 

Period of Analysis x Confidence Lim its s 3S PE CV 
Station No . of Dates Mean for for Population Standard Three St'd. Probable Coeff. of 

Location Years Period Mean, u Deviation Dev iati ons Error Variation 
Inches Inches Inches Inches Inches o/o 

Grapev iew 15 46-60 54.11 P(49.72<u<58.50) = 0.95 7 .93 23.78 5.35 14.65 
26 08-33 51. 74 P(48.30<u<5.5.18l = 0.95 8.51 25.54 5.74 16.45 
26 34-59 51.95 P(48.32 ( u<55.58) = 0 .95 8 .99 26.98 6.07 17 .31 
52 08-59 51.84 P(49 .43<u<54.25) = 0.95 8.67 26.01 5.85 16. 73 
53 08-60 51.98 P(49.60<u<54.36) = 0.95 8.64 25.94 5.83 16.63 
55 08-62 52.09 P(49.74<u<54 .44) = 0.95 8.69 26 .07 5.86 16.68 
50 10-59 51. 75 P(49 .25<u (54 .25) = 0. 95 8.81 26 .42 5.94 17 . 02 

Port Townsend 15 46-60 19.24 PC17.36<u<21.12) = 0.95 3.40 10.21 2.30 17 .68 
26 08-33 17 .33 P(l6.13(u<l8.53) = 0 .95 2.97 8.91 2.00 17 . 14 
26 34-59 18.26 PCl 7 . 0 l <u <19 . 51) = 0 . 9 5 3 . 08 9.26 2.08 16 .90 
52 08-59 17. 79 PC16.95(u<l8 .63) = 0.95 3.04 9.10 2.05 17.06 
53 08-60 17 .82 P(l6.99<u<l8 . 65) = 0 . 95 3.01 9.04 2.03 16.91 
55 08-62 17 .83 PC17 .03(u ( l8.63) = 0.95 2.97 8.90 2.00 16.65 
50 10-59 17 .85 P(l6.98(u<l8.72) = 0.95 3.06 9.19 2.07 17 .16 

precipitation (u) at Grapeview. The rel iability of each sample 
mean as an estimator of.the populat ion mean is implied by the 
relative range of the confidence interval. In general, the 
reliability increases as the confidence interval for the popula­
tion mean decreases. 

Frequency distributions of water-year precipitation for 
the Grapeview and Port Townsend stations were found to be 
slightly skewed to the right. That is , for the water-years 
1908-62, annual precip itation was below normal more often 
than it was above normal. At both stations below normal pre­
cipitation occurred during 30 C!f the 55 years; consequently, 
annual wet-year precipitation was somewhat more variabl e or 
extreme than annual dry-year precipitation. 

The standard deviation from the mean and other 
associated statistics, listed in columns 6-9 of table 1 were 
computed for several different periods to show the amount of 
precipitation variability at each station. These statistics are 
based on the -assumption that the annual precipitation at each 
station occurs in a normal frequency distribution. The actual 
distributions, as indicated above, are somewhat skewed, but 
for practical purposes the normal frequency distribution is a 
close approximation. The application of a common distribution 
is also desirable as it provides a standard set of statistics 
which can be easily compared. If the normal distribution is 
valid, 68 percent of all deviations both greater and less than 
the mean annual precipitation may be expected to fall within 
the I imits described by the standard deviation from the mean. 
Conversely, in .16 percent of all cases the annual precipitation 
may be expected to be less than the value expressed by the 
mean minus one standard deviation and 16 percent of the cases 
may be expected to be greater than the quantity established by 
the mean plus one standard deviation. The values denoted by 
the mean plus three standard deviations and the mean minus 
three standard deviations indicate the range in which 99. 7 
percent of all the individual annual quantities of precipitation 
may be expected to occur . This may be interpreted as the 
I imiting variabi I ity range for all values of annual precipitation 
almost without exception. The probable error, which is equal 
to 6 7. 4 5 percent of the standard deviation, is defined as the 

amount of deviation from the mean that is just as likely to be 
exceeded as not. The coefficient of variation expresses the 
standard deviation in terms of a percentage of the mean . 

The standard deviation from the mean for the selected 
periods ranged from 7. 9 to 9 .0 inches at Grapeview and 3 .0 
to 3. 4 inches at Port Townsend. Though the magnitudes of 
these deviation statistics differ considerably between the two 
stations, the percentagewi se variations, expressed by the 
coefficients of variation, are nearly identical. With the 
exception of the 194 6-60 period at Grapeview, the coeffi­
cients of vari ati on for both stations were all grouped between 
16.5 percent and 17 .6 percent. This similarity and the 
comparatively low value of the coefficients indicate that the 
entire report area is generally influenced by the same climatic 
regimen and the type of cli mate is quite consistant from year 
to year. 

PRECIPITATION 

The areal pattern of precipitation in western Wash ington 
shows an extensive rain shadow in the lee of the Olymp ic 
Mountains. This phenomenon is barely noticeable in the lower 
part of Puget Sound, but to the north it intens ifies , becoming 
most pronounced in the vicinity of Port Townsend. As a 
result, the northern extremity of the Kitsap Peninsula near 
Hansville generally experiences the lowest annual precipitation 
in the report area. At this location precipitation was estimated 
to average about 26 inches per year during the water-years, 
1946-60 . 

An anomalous precipitation high occurs in the area of 
Green and Go ld Mountains. Though these low mountains 
exhibit only moderate relief, the orographic influence is 
sufficient to increase precipitation by about 30 percent more 
than that in the surrounding area. Actual precipitation data 
were lacking but streamflow measurements in _this area indicated 
a mean annual precipitation near the summits in excess of 80 
inches . 
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With the exception of this low mountainous area, annual 
prec ipitation in the northern part of the report area gradually 
increases in a southwesterly direction. In the southern part 
there is a general increase from east to west with a max imum 
of about 70 inches in the southwestern part of the Western 
Upland. The complete areal pattern of mean annual precipita­
tion is depicted on plate 4 in the form of an isohyetal map. 
The "i sohyets, 11 or lines of equal precipitation, are shown in 
blue and were developed from data obtained during the period 
1946-60. 

Ex isting precipitation sampling points in the report area 
were inadequate to establish a direct relationship bet.ween 
precipitation and elevation, but an analysis of streamflow data 
indicated that such a relationship does ex i st. Correlations of 
median basin elevation with mean annua l runoff for the periods 
1934-59 and 1946-60 produced identical correlation 
coefficients of O .81 . (A correlation coefficient of 1 repre­
sents a perfect correlation and no correlation is indicated by a 
coefficient of O. J 

Figure 3 shows by bar charts the mean monthly dis­
tribut ion of precip itation at various stations in and around the 
report area. All of these charts show a winter maximum and 
summer minimum but , percentagewise, winter precipitation is 
decidedly greater at the more southerly stations. The same 
tendency is indicated in figure 2. As shown along the right 
margin, the average Oct.-April contribution at Grapeview was 
86 .1 percent of the mean annual quantity whereas, at Port 
Townsend, the amount received during like periods was on ly 
71. 7 percent of the total . 

The bar charts for most of the stations define a rather 
smooth cyclic seasonal pattern with the occurrence of a 
primary maximum usually during the months of December or 
January and a minimum, in all cases, in July. Although not 
always obv ious, a secondary maximum also occurs in the 
month of June. The increase is most apparent at the stations · 
of low annual precipitation lying in the Olympic Mountain rain 
shadow whereas, at the stations of higher annual precipitation, 
the effect is only slightly noticeable. 

Precipitation in the form of snow occassionally occurs 
at higher elevations in the report area during the winter months, 
but predominantly mi Id temperatures produce rapid melting and 
the storage effect is insignificant.. 

TEMPERATURE 

Temperatures in the report area clearly reflect the 
moderating influence of Puget Sound waters and the Pacific 
Ocean. Only brief periods of sub- freezing weather occur in 
winter, and in summer, mean temperatures during the hottest 
months seldom exceed 70 ° F . 

Typical trends are shown by the bar graphs of mean 
monthly temperature at Port Townsend and Grapeview (fig. 4) . 
To illustrate normal variations, mean minimum and mean maxi­
mum monthly temperatures are al so indicated. At both stations, 
the coldest mean monthly temperatures occur in the month of 
January and the maximum mean monthly temperatures occur in 
either July or August. The January temperatures are nearly 
identical at both stations but temperatures in July and August 
average about four degrees higher at Grapeview. 

The range between mean minimum and mean maximum 
temperatures is about the same at both stations in winter, but 
toward summer this range increases and reaches a maximum in 
the months of July and August. Though both stations display 
this same general trend, at Grapevi ew the range between 
max imum and minimum increases at a faster rate and is sig­
nificantly greater in the warmest months. 

The highest temperature on record at Grapeview was 
102° F. and occurred in both June and July. The minimum 
recorded temperature of 8 ° F. occurred in the months of 
January and February. 

At Port Townsend the extremes wer·e a few degrees 
lower. The maximum temperature at this station of 9 6 °F. 
occurred in August, and the minimum of -3 °F. occurred in 
January. In comparison, this range of 99° F. was Only 4 ° F. 
greater than the range at Grapeview. 

Though Port Townsend exhib i ts the lowest minimum 
temperature, the growing season at this station is normally 
somewhat longer than at Grapeview. Port Townsend has an 
average freeze-free period of 2 58 days per year, whereas 
Grapeview averages only 224 consecutive days with above 
freezing temperatures per year. Extremely cold temperatures 
in the Puget Sound area are usually caused by outbreaks of 
co ld polar air from central British Columb ia. Most of the 
lighter frosts, however, result from radiational cooling on 
calm clear nights. 

WATER BUDGET 

The term "water budget", as used in this report, can 
be defined as a quantitative accounting of various interrelated 
phases of the hydrolog ic cycle as they vary wi th time. Avail­
able data do not permit such an accounting for the entire report 
area; howe:ver, a general picture can be obtained by studying 
hydro logic relationships at the Grapeview and Port Townsend 
stations . 

These relationsh ips are graphically shown in f igures 
5, 6, 7 and 8. Curves in the upper part of each figure show 
the mean daily procession of precipitation and evapotranspira­
tion and how these quantities are associated with soil moisture 
and runoff. Ordinates to these curves represent inches of water 
per day. The lower group of curves in each. figure represent 
cumulative or mass totals of the quantities described by the 
upper curves . Al I of the curves have time in days as their 
abscissa, though only the monthly divisions are shown . 

As previously discussed, the curves of mean daily 
precipitation for both stations show the characteristic pattern 
of a primary winter maximum followed by a secondary ri se in 
June and a summer minimum. At Port Townsend, however, 
the secondary June rise is nearly as great as the subdued 
winter maximum. 

Evapotranspriation quantities, which include both direct 
evaporation from water surfaces and transpiration from plant 
life, were computed by the Thornthwaite procedure (Thornth­
waite, 1957; Wash. Div. Water Resources, 1960, p. 15). 
This method is based on an empirical relationship between 
temperature and latitude, and utilizes only conventional clima­
tological data . Because evapotranspiration is mainly dependent 
on avail able insolation, it is potentially greatest. in mid- summer 
and varies in direct opposition to the trend of precipitat ion . 

At Grapeview, January precipitation is approximately 
14 times greater than the concurrent potential evapotranspira­
tion . Dur ing the following months , however, t.hi s difference 
rapidly diminishes and the two quantities become equal near 
the end of April . In the mass curve analy sis, the time f 
equality is established when the slopes of the c u l • 
curves are identical. This time can al so be foun 
the point of tangency (1) between the shi~ed ass 
potential evapotranspiration (curve AB) and the -a._ 
precipitation. 
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Figure 3. MEAN MONTHLY PRECIP ITATION AT VARIOUS STATIONS FOR THE PERIOD 1946-60 ~: 
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GRAPEVIEW PORT TOWNSEND 
Period 1894-1952 Period 1908 -19 52 

80--.-------------~ 80--.-------------~ 

70 70 

LL LL 
0 0 

z z 
60 60 

w w 
a:: a:: 
:::i :::i 
I- I-
<t <t 
a:: a:: 
w w 
0.. 50 0.. 50 2 2 
w w 
I- I-

40 40 

30 30 

Figure 4. MEAN, MEAN MINIMUM AND MEAN MAXIMUM MONTHLY TEMPERATURES 
AT PORT TOWNSEND AND GRAPEVIEW STATIONS . 

Throughout the summer, potential evapotranspiration 
exceeds precipitation. At the beginning of May the soil is 
essentially saturated to its fu 11 field capacity; consequently, 
during the first week or so in this month there normally is 
enough precipitation and soil moisture available to meet the 
demands of potential evapotranspiration. Thereafter, as soi I 
moisture is slowly depleted, the available supply can no longer 
meet these demands and actual evapotranspiration falls well 
below the potential. During this time a so-called water deficit 
is said to exist. The extent of this deficit is represented by 
the difference between the actual and potential evapotranspira­
tion curves. The difference between the precipitation and 
actual evapotranspiration curves is a measure of the soil 
moisture depletion or uti I ization during this period. Af any 
time the total amount of deficit or soil moisture utilization can 
be determined from the respective mass curves of these 
quantities. 

The availability of soil moisture for evapotranspiration 
varies considerably with soi I type and root zone depth. To 
show the effects of these variables the water budget at each 
station was analyzed for two extreme soil moisture conditions. 
The type of soils and vegetation indicated that 10 inches of 
water would be about the maximum capacity of any root zone 

in the report area . This condition is shown in figures 5 and 
7. The minimum water holding capacity of a root zone was 
assumed to be 2 inches and the resulting water budgets are 
shown in figures 6 and 8. 

About the last week in September, precipitation at 
Grapeview again becomes greater than potential evapotranspira­
tion. Most of the excess precipitation, occurring immediately 
after this time, is absorbed by the moisture deficient soil. 
Assuming that no runoff occurs until soil moisture is completely 
replenished, it will take about a month to recharge the 2 inch 
water capacity soil and over H months for the 10 inch water 
capacity soil. The time when recharge is complete is estab­
l ished when the shifted mass curves of actual evapotranspira­
tion ( curves AC on al I figures) cross the mass curves of 
precipitation at (2) . 

The precipitation that exceeds evapotranspiration from 
the end of the period of soil moisture recharge to the beginning 
of the next deficit period is termed water surplus. This 
quantity appears primarily as runoff, but a portion may be 
retained in surface or underground storage. Also, during both 
the water surplus and soil moisture recharge periods, actual 
evapotranspiration is essentially equivalent to the potential. 
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Since mean temperatures are quite uniform throughout 
the report area, the potential evapotranspiration curve for 
Port Townsend i s nearly identical to that of Grapeview; con­
sequently, Port Townsend experiences a shorter water surplus 
period and a longer deficit period . 

Soils with a root zone capacity of 2 inches at Port 
Townsend can normally be fully recharged during the water 
surplus period but there is insufficient excess precipitation 
during the entire year to completely recharge a 10-inch water 
capacity soil. It is, therefore, possible that some soi l s in 
this area might never reach their field-moisture capacity . 

ECONOMICS OF THE REGION 

By Dee Mo lenaar and M . E. Garling 

HISTORY 

The first white man to visit Kitsap Peninsula was the 
English explorer, Capt. George Vancouver, who in 1792 
discovered, explored, mapped, and named many of the embay­
ments of Puget Sound. Settlement of the territory was not 
made, however, unti I about a half-century later . Unti I about 
1850, when pioneers began to take up homesteads, the only 
white persons were transient explorers and fur traders , and the 
Indians were the on ly residents . Early white settlements were 
along the shorelines of the peninsula and islands while the 
interior uplands were only sparsely settled. A number of 
small settlements and villages were established and platted 
throughout the area between 1850 and 1870. Most early 
settlers, mainly of Scandinavian, German, and Eng Ii sh descent, 
came from the Eastern and Midwestern States. Fol lowing 
World War I the popu lation was augmented to some extent by 
immigrants from northern Europe . At present, the fanning 
population consists mainly of descendents of the ear ly settlers 
and people who have recently established themselves in the 
rural sections. Wor ld War II brought on considerable growth of 
the area as a resu It of servicemen from other parts of the country 
settling in the Puget Sound region along with the continued 
development of Bremerton as "home of the Pacific Fleet." 
Today, the economy of the Kitsap Peninsula is based primarily 
upon services and trades associated with the Bremerton Naval 
Base and Shipyard, and to a lesser extent on forest products 
and agriculture . 

POPULATION 

Based on 1962 census figures, it is estimated that the 
study area has a population of about 105,000. This amounts 
to a population density of approximately 157 persons per square 
mi le. This is more than 3 .6 times the state-wide average of 
43 persons per square mile . Of the tota l , more than 86,000 
people live in Kitsap County proper , most of these residing in 
the Bremerton metropolitan area . Five incorporated cities 
exist in the report area, all but B,remerton having popu lations 
of less than 4000 persons. 

INCORPORATED CITIES AND TOWNS 

Bremerton 

About 1890 the U.S. Navy Department began a search 
for a suitable site to estab1 i sh a naval shipyard on the Pacific 
Coast. After a congressional comm ission recommended the 

Port Orchard Bay area, Congress approved the locatlon and 
appropriated $5000 to acquire land along the north shore of 
Sinclai r Inlet. Here, near the platted town of Bremerton, the 
Naval Base was estab l ished in 1891 and construction was 
started on the First dry dock, a 7 SO-foot long wooden structure. 

As operations expanded and employment grew, the town 
rapidly spread around the base and in 1901 Bremerton was 
incorporated . Beginning with the Spanish-American War, each 
major conflict produced an upsurge in Navy Yard employment 
and a corresponding growth in Bremerton's population until 
today about 37 ,000 of Kitsap County's 86,000 people live 
in this city and approximately another 30,000 reside in the 
surround ing metropolitan area. Although there have been 
periods of economic cjeclinebetween major wars, Bremerton 
has enjoyed a constant growth and today it ranks as the sixth 
largest city in the State. The municipality has a complete 
school system, including Olympic Co llege, which serves the 
peninsular area . Bremerton also maintains a library, daily 
newspaper, radio station, and two hospitals. 

Except for a rock quarry, sand and gravel mining 
operations, and some lumbering activity, Navy Yard work com­
pletely dominates the area's industrial economy. Nearly all 
commercial services, trades and local agriculture have been 
developed in support of the Navy Yard and its large employment. 
Recent addition of new facilities at the Navy Yard, including 
the largest drydock in the world , shou Id have a noticeable 
effect on the economic growth of the reg ion. 

Business statistics show that the average household 
income for Bremerton is about $62 00 per year or about $1900 
per capita per year . 

Bremerton's central location and high population con­
centration have caused the city to become the main center o.f 
commerce for the Kitsap Peninsula. The Peninsula's major 
highways pass through Bremerton and water transportation to 
Seattle is provided by the Washington State Ferry System. 

Port Orchard 

In 1885 Sidney Stevens came to the Puget Sound region 
from Illinois and settled along the south shore of Sinclair Inlet. 
There he purchased and subdivided land and established the 
town site of Sidney. Several lumber mi 11 s began operating in 
the vicinity and soon Sidney became the main center of trade. 
Establishment of the Naval Shipyard across the inlet in 1891 
had a major impact on the area's economy and much of the 
lumber used to construct that facility came from the mills around 
Sidney. In 1892 the people of the county voted to change the 
location of the county seat from Port Madison to Sidney and in 
1903 Sidney was renamed Port Orchard. In addition to sawmills 
and the shipyard, early industry in Port Orchard included a 
steam - operated shingle mill and a terra -cotta pottery plant. 
Later many of the local industries were destroyed by fire and 
today the economy is based primarily on the Puget Sound Naval 
Shipyard. 

Port Orchard is the center of commerce for southeastern 
Kitsap County and is supported by a variety of activities beside 
the shipyard, such as dairying, raising of l ivestock and poultry, 
growing of berties, fruits, bulbs, holly and Christmas trees, 
and harvesting, packing and shipping of cascara bark , huckle­
berry, salal, sword fern and cedar boughs for use in floral 
displays . 

Before an adequate highway system was developed, Port 
Orchard was a main terminal for water-borne traffic between the 
peninsula and the mainland, but today the harbor facilities are 
util ized primarily by pleasure craft . A sizeab le marina and 
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F,gur<: 5. MEi\N MmUAL WATrn BUDGET AT GRAPEVIEW • ROOT ZONE WATER HOLDl~G CAPACITY OF 10 t•lCHES. 
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Figure 6. MEAN ANNUAL WATER BUDGE T AT GRAPEVIEW - ROOT ZONE WATER HOLDING CAPACITY OF 2 INCH ES. 
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Figure 7. MEAN ANNUAL WATER BUDGET AT PORT TOWNSEND ROOT ZONE WATER HOLDING CAPACITY OF JO INCHES, 
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Figure 8. MEAN ANNUAL WATER BUDGET AT PORT TOWNSEND - ROOT ZONE WATER HOLDING CAPACITY OF 2 INCHES. 
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yacht club have been established in the area, along with a 
small boat-building works. 

Admlnisti-ative offices of Kitsap County government, 
along with local branches of various state and federal agencies, 
are housed at Port Orchard. A large veterai s' home and hos­
pita 1 is maintained in nearby Annapolis. 

Based on census figures, Port Orch2n! enjoyed a 20 
percent increase in population during the 19 50-1960 period 
and now has about 3300 residents. 

Poulsb::, 

In the late 1800's Poulsbo was sellled as an agricul­
tural trade center for the northern part of Kitsap County. The 
lown grew slowly until 1914 when a naval ordinance depot 
was established by the federal government at nearby Keyport. 
Most of the personnel stationed at Keyport made their homes 
in Poulsbo, resulting in an accentuated growth of the commun­
ity. The base has been used as a tonledo testing station, and 
in 1944 an ammunition depot was established at Bangor, a 
few miles to the west. Poulsbo has two oyster companies, a 
dairy, a meat curing plant, a bulk oi I station, and a large 
marina for pleasure craft and a few fishing boats. Tile town 
suppo1'ts a sizeable business district and has recently become 
popular as a residence for retired people. 

In the 10-year period from 19 50 to 19 60 Pou I sbo 
enjoyed tnot"e than a 48 percent population increase and 
presently has almost 1600 residents. 

Gig Harbor 

Soon after reconstruction of the Tacoma Narrows Bridge 
in 1950 the Gig Harbor peninsula in Pierce County developed 
into a popular residential suburb of Tacoma. The harbor area 
has several large marinas, primarily for use of pleasure craft, 
and also has rnoorage facilities for boats operated by a commer­
cial fish and oyster company. A small boat-building plant, a 
gravel company, a bulk-oil plant and a shipping station for 
huckleberry, salal and fern boughs all hel1> support the economy 
of the Gig Harbo•· area. 

Census ffgures indicate that the population of Gig Harbor 
has increased over 36 percent from 1950 to 1960, and pre­
sently the town has a population of nearly 1200 residents. 

Winslo,v 

Settlement of Bainbridge Island began in the 1850's 
and gradually the island developed into a summer resort area 
for people residing in Seattle. When reliable ferry service 
was established with the mainland, an increasing number of 
fleople became permanent residents on Bainbridge Island and 
soon the island became known as "Seattle's Bedrnom. 11 

The town of Winslow was es tab Ii shed at the main ferry 
terminal site at Eagle Harbor and owes its existence almost 
entirely to commuter traffic. As highway transportation was 
improved, Winslow developed a sizeable business district and 
the town is now the commercial center of Bainbridge Island. 
An important strawberry and raspberl'y growing industry has 
developed on the island and much of this produce is p1·ocessed 
by a berry canning, packing and freezing plant located at 
Winslow. Located across Eagle Harbor from Winslow is the 
community of Creosote, so named because of a la1-ge wood-

p1·eservative plant which specializes in the creosote treatment 
of piling and power poles. Winslow also has a small shipyard, 
although it is not in operation at present. 

Similar to the rapid growth of many other small towns in 
the report area, Winslow experienced a 44 percent population 
increase from 1950 to 1960 a11d now has a population of about 
1000 residents. 

UNINCORPORATED TOWNS AND RURAL AREAS 

Numerous smal I uninco1·porated towns and comm uni f:i es 
arc located throughout thCc report al'ca, primarily as shoreline 
and harbor resorts and suburban centers. The desirability of 
waterfront property for its aesthetic value .:ind recreational 
use has been primarily responsible for the recent rapid growth 
of such communities. Several older communities owe their 
existence to earl ie1· establishment as logging and lumbering 
centers. 

Northern Upland 

Po1t Gamble was established in 1853 by Pope and 
Talbott Lumber Company. The accessibi I ity and abundance 
of large timber so near the tidal front where the milling and 
shipping of lurnbel' was easily facilitated resulted in the rapid 
growth of this town. After the original stand of virgin timber 
had been removed, the town's economy was bolstered by 
establishment of the Hood Canal Tree Farm which today pro­
vides a sustained yield of timber. The cornplelion of tJ1e Hood 
Canal Floating Bridge in August, 1961, has helped consider­
ably in b1·inging Port Gamble in closer contact with the main­
lands on each side of Puget Sound, and will undoubtedly add 
lo the economy and growth of the area. 

Hansville, near the north end of l(itsap Peninsula, 
owes its origin to the establishment in 1880 of the govern­
ment lighthouse at Point No Point a mile and a half to the east, 
The I ighthou se is now operated by the U.S. Coast GL1ard. The 
small community first developed as a fishing and logging center, 
but today bases its economy prirnari ly upon surmrrnr resort trade. 
The upland south of tile beach community has been logged off in 
most places and today supports several dairy farms. 

Kingston, on the cast shore of the northern upland, is 
a feny terminal for cross-Sound ti-affic between Edmonds and 
the Olympic Penii;su la. Numerous small dairy, poultry and 
berry farms are located on the upland above the town. 

Indianola, formerly named Kitsap, is located on the 
shore of Port Madison in the southern part of the northern 
upland. Once a Lerminal for ferries from Seattle, the town is 
today primarily a resort community and a 1·esidential area for 
commuters who work in Bremerton or on the mainland in 
Snohomish and King Counties. 

Suquamish, like Indianola once a fer1·y terminal far 
Seattle cross-Sound traffic, is today primarily a resort and 
residential community 011 Port Madison, Nearby, Old Man 
House, a State historic site, attracts summer visitors interested 
in the early Indian culture of the Puget Sound region. 

Central Upland 

The largest unincorporated town 011 the central tipland is 
M anette, known today as East Bremerton. In 19 30, Port 
Washington Narrows, the channel separating Manette from 
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Breme,ton, was bridged and the residentially developed upland 
has since been linked with the shipyard economy of Bremerton. 

Tracyton, like Manette a 1·esidential suburb for many 
working in Lhe Bremerton shipyard, is also supported by local 
dairy and berry farms , .a fox far111, and has experienced rapid 
residential growth. 

Brownsvi I le and 11 lahee, two communities located on 
the east shoreline of the upland, are primarily residential 
subu1·bs of the Bremerton area. 11 lahee State Park offers 
camping, picnicking and water sports during the summer season. 

l<eyport was originally developed as a small farming 
community near the mouth of Liberty Bay. However, in 1910 
a government-appointed commission of navy officers selected 
the area as a site for a torpedo station and by 1914 much of 
the privately-owned land had been condemned for construction 
of the government facilities. 

Bainbridge Island 

Aside from the incorporated town of Winslow, only a 
few small shoreline communities are located on Bainbridge 
Island. These include Creosote, Lynwood Center, Fletcher 
Bay and Manzanita . Smal I shopping centers located here pro­
vide the local markets for these resort and residential 
communities. 

Western Upland 

The western upland is sparsely populated except for the 
well-developed residential areas around Bremerton, Chico and 
Silverdale located along the shores of Dyes Inlet, and a few 
isolated beach resort areas on Hood Canal such as Lofall, 
Seabeck, Tahuya and Belfair. The interior of the upland has 
a few scattered communities such as Camp Union, but is 
generally unpopulated, with only a few asphalt-surfaced roads 
serving the area. Most of the Mason County part of the western 
upland is covered by a loose network of gravelled roads. Many 
of these a1·e improved logging roads that follow rather circuitous 
routes across the logged-off, unpopulated area. A few dairy 
farms are located along the valley bottoms of the lower parts of 
the major stream valleys. 

The Silverdale-Chico area along Dyes Inlet has devel­
oped primarily as a residential suburb of Bremerton. Numerous 
small farms, which prnduce eggs, poultry and dairy products, 
are located on the ypland and in the Clear Creek valley adjacent 
to Silverdale. 

Lofal I, on Hood Canal at the northern end of the western 
upland, is a small residential community which, prior to the 
completion of the Hood Canal Bridge in 1961, was the only 
ferry terminal linking the Peninsula to the Olympic Peninsula 
on the west. 

Seabeck, Holly, Dewatto and Tahuya are the principal 
shoreline communities developed along Hood Canal. Although 
a large number of residents are permanent, the economies of 
these com111unities are bolstered considerably by summer resort 
businesses. Dewatto is a small fishing community that also 
serves as a log collection center for logging operations along 
Hood Canal. Holly, so named because of its holly growing and 
harvesting business, is now predominantly a resort community, 
with a few permanent residents. Nellita, formerly a sawmill 
community, is today primarily the home of a few retired 
residents. The shoreline of Hood Canal from Tahuya east­
ward to Belfair is almost entirely developed by waterfront 
residences and summer resorts. Belfair State Park is a major 

attraction during the summer season, with camping, picnicking 
and water sport facilities. 

The Union River-Garst Creek valley is occupied by 
small farms and permanent homes for people who work in the 
Bremerton - Port Orchard areas. 

Southern Upland 

The southern upland is populated mostly in the northern 
part, along Sinclair Inlet in the Port Orchard-Annapolis area, 
and along Puget Sound in the Manchester-Harper-Southworth 
area. The Purdy-Budey area and Gig Harbor area in the southern 
part of the upland have also developed somewhat as farming and 
residential communities. Most of the southern upland's farm­
steads are located in the broader up land valleys of Burley Creek, 
Blackjack Creek and in the Olalla Creek-Long Lake- Curley 
Creek valley, with the uplands adjacent to these valleys contain­
ing a few scattered farms. Beach homes and summer resorts are 
located along Colvos Passage, Henderson Bay and Case Inlet. 

Aside from the incorporated towns of Port Orchard and 
Gig Harbor, the major smaller communities are those of Man­
chester and Hal'per on Yukon Harbor, Bel fair at the head of 
Hood Canal, Vaughn on Case Inlet, and Burley and Purdy at 
the head of Henderson Bay. The community of Bethel south of 
Port Orchard is the only significant center of residential devel­
opment 011 the upland. Although most of the shoreline commun­
ities originated as logging and lumbering centers, they have 
since been developed primarily as waterfront residential a,·eas 
dependent upon 1·etirement incomes, summer resort business, 
and upon payro l I incomes derived from employment in the nearby 
cities of Tacoma, Bremerton and Port Orchard. The community 
of Purdy is the site of an oyster canning business, a state 
pollution control laboratory, and the Peninsula Union High 
School and nearby Bur ley produces poultry, dairy products and 
strawberries. 

Vashon-Maury Islands 

Much of the economy of Vashon and Maury Islands is 
derived from commuting residents working in Seattle and Tacoma. 
Although in the earlier days of water transportation the island 
business was centered in the community of Burton on Quarter­
master Harbor, today's business center has moved inland to the 
uni11co1·porated town of Vashon. Here are located several smal I 
businesses that manufacture such products as tachometers, 
veterinarian supplies, fiberglass boat hulls and nose cones for 
military missiles. Also located near the town of Vashon is 
a large greenhouse. West of town a large orchard produces 
cherries, apples and pears. Strawberries and cherries are the 
principal agricultural exports of the island and holly is also 
raised commercially. Poultry farming is a major industry and 
over ~000 ,000 crates of eggs are shipped annually from 
Vashon Island. Two radio transmitting stations are located on 
Vashon Island. 

Maury Island is developed principally along its north­
western shoreline by waterfront homes which have access to 
the protected waters of Quartermaster Harbor . A golf course 
and county park at Dockton provide recreational facilities on 
the island. The only large industry is that of a sand and gravel 
company. This operation has cut deeply into the gravel deposits 
of the island's precipitous south sea cliff. A radio station has 
transmitting tower facilities on Maury Island near Lhe commun­
ity of Portage. 
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The shorelines of the islands have several small 
residential and resort communities. These include the ferry 
terminals of Vashon Heights at the north end where connection 
is made with Fauntleroy in Seattle and Southworth, and 
Tahlequah at the south end where ferry connection is made with 
Tacoma. Other shoreline communities include Burton, Ellis­
port, Dockton, Portage, Cove, Colvos, and Uzabeula. 

Gig Harbor Peninsula-Fox Island 

The Gig Harbor peninsula and Fox Island are populated 
primarily by suburban commuters employed in Tacoma. Reached 
by the Narrows Bridge, these areas have been developed prin­
cipally by small upland farms, beach homes and shoreline 
communities. The town of Gig Harbor is at present the business 
and population center of the peninsula, although development of 
the upland adjacent to State Highway 14 north of the Narrows 
Bridge is rapidly ex1landing with residential and shopping 
centers. As of 1963, the upland west of the bridge is being 
cleared and leveled for the proposed Tacoma Municipal AirJlort. 
Fox Island has experienced increasing residential growth with 
completion of the bridge across Hale Passage in 1954. 

Among the small unincorporated communities of this 
area are Artondale at the head of Wollochet Bay, Rosedale on 
Carr Inlet, and Arletta on Hale Passage. Kopachuck State 
Park, located north of Horsehead Bay on Carr Inlet, offers 
summer camping and picnicking facilities. 

Longbranch Peninsula 

The Longbranch peninsula, like other upland areas of 
the re::iort area, has been almost completely logged off with 
second-growth timber now predominating between the few 
scattered fanns that occupy the cleared areas. The unincor­
porated shoreline communities of Key Center, Home, Longbranch 
and Vaughn are the residential centers of the peninsula. A 
privately owned ferry system operates between the peninsula and 
Herron Island in Case Inlet. To a lesser extent than on Gig 
Harbor peninsula and Fox Island, residents commute daily to 
Tacoma via the Narrows Bridge. Huckleberry and holly are 
exported from Horne. The economy is aided by summer resort 
business with several marinas offering boating facilities. Pen­
rose Po int State Park offers camping, picnicking, and clam 
digging to summer visitors. 

Anderson Island 

Reached by ferry from Steilacoom an the Pierce County 
mainland, Anderson Island is developed oniy moderately by a 
few beach homes and summer cabins located primarily along 
the north shoreline adjacent to the ferry dock, at Amsterdam 
Bay on the west shore and on the Lyle Point peninsula at Ora 
Bay. A few small farmsteads are located on the uplands, but 
the in:erior of the island is otherwise ·characterized by uncleared 
second growth timberland. In earlier days a brick manufacturing 
industry operated in the Ora Bay area, but today the economy of 
Anderson Island is•based upon development as a commuter sub­
urb of Tacoma. 

AGRICULTURE 

Early settlements on the Kitsap Peninsula were depen­
dent primarily upon trade with the mainland for their existence, 
but as more land was cleared I a diversified agriculture 
developed to satisfy the growing local market. Though of less 
importance than the shipyard and the forest products industries, 
agriculture has progressed steadily and presently occupies an 
important place in the area's economy. 

The best agricultural lands on the Kitsap Peninsula 
and nearby islands are found along the major alluvial-filled 
stream valleys and throughout much of Bainbridge Island. The 
agricultural sails are mainly class 3 sandy Alderwood loams 
and Kitsap silt loams, and are classified as being moderately 
good (Wildermuth and others, 19 34). Other areas are mantled 
with glacially-derived soils of the Everett and Indianola loam 
groups and are classified as being excessively draughty. 

Most farms in the area are medium to small in size 
primarily because of high land values, varied topography and 
sha1·ply differing soil types. Many of the farms are operated 
on a part-time basis by residents who are employed full time 
elsewhere. In general, the farms are quite diversified in their 
output which includes dairy and poultry products, livestock, 
hay, silage, grains, berries, fruits and vegetables. 

MANUFACTURING 

Ship construction with associated repair and main­
tenance is the most important industry on the Kitsap Peninsula. 
Figures obtained in 19 50 show !.hat nearly 4 0 percent of the 
employed population in Kitsap County were engaged in manu­
facturing, and most of these people worked at the Puget Sound 
Naval Shipyard at Bremerton. This operation is directly 
dependent upon federal funds and to a great extent controls the 
economy of the area. 

Other smal I scale manufacturing operations consist of 
several boat-building firms, a concrete pipe and septic tank 
construction plant, an aluminum door and window frame manu­
facturer, several ceramic shops, a trailer manufacturing firm, 
and several smaller manufacturing companies. 

FOREST PRODUCTS 

The first lumber mills were established on the Kitsap 
Peninsula at Port Gamble, Seabeck and Waterman in the early 
1850 1s. Gradually the vast stands of easily accessible virgin 
timber were removed from the surrounding areas. 

The relative importance of lumbering began to decline 
after the naval shipyard was established at Bremerton, although 
today the lumbering industry is still of economic importance to 
the report area. The mills at Port Gamble and Bremerton are 
presently the largest operators, although more than 25 smaller 
mills and approximately 150 lagging firms operate throughout 
the peninsula. 

Second-growth timber is today utilized for pulpwood, 
lumber, pales and pi Ii ng and these are the most important 
forest products of the area. In recent years Christmas tree 
growing and brush picking for use in floral displays have also 
become important secondary forest industries. 
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MINERALS 

Proven mineral deposits in the Kitsap Peninsula area 
have been insignificant and of little economic value with one 
exception. The vast glacial deposits of sand and gravel found 
throughout the area are of considerable importance, and 
aggregate washing and grading plants are found at several 
locations. Andesite and basalt rock used for various purposes 
i s quarried adjacent to the Bremerton-Garst highway and at 
several places in the hi II s west of Bremerton. Certain clay 
mineral aeposits offer some potential for manufacturing of 
cement and for refractory purpo ses, but to date these have 
not been exploited. 

FISHERIES 

Commercial fishing boats operate from the Kitsap 
Peninsula's many ports and harbors, but in general the fishing 
activity within the report area has declined. Salmon and other 
saltwater food fish are found throughout the waters of Puget 
Sound, but commercial fishing activities have been generally 
restricted to the larger fishing grounds north of the peninsula. 

Shellfi sh are found throughout the waters of the Kitsap 
Peninsula and oysters are grown commercially at several 
locations, primarily in the quiet waters of the more southerly 
inlets. 

Many streams on the peninsula are utilized by anad­
romous f i sh (plate 5) and the Washington State Department of 
Fisheries maintains an important experiment station and sa l­
mon hatchery near the mouth of Minter Creek. 

RECREATION 

Situated between the Olympic and Cascade mountains 
and bounded by several hundred miles of saltwater shoreline, 
the Kitsap Peninsula affords an excellent combination of 
recreational opportunities and scenic beauty. Many permanent 
residents of the area and summer vacationers own attractive 
waterfront homes. In recent years the development of new 
resorts and tourist accomodations, catering primarily to fishing 
and boating activiti es , have added considerably to the penin­
sula's economic stability and growth . 
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GEOLOGY AND GROUND-WATER RESOURCES 

By Dee Molenaar 

WELL AND LOCATION-NUMBERING SYSTEM 

In this report wells and locations are designated by 
symbols lhat indicate thei1• locations according to the official 
rectangular public-land survey. For example, in the symbol 
24/1E-33Kl, representing one of the City of Bremerton's 
wells, the part preceding the hyphen indicates successively 
the township and range (T. 24 N., R. 1 E.) north and east of 
the Willamette Meridian and Baseline. Because the report 
area lies entirely north of the Willamette Baseline the letter 
indicating the direction north is omitted, but tlie letters 11 P or 
"W" are included to describe the range's position east 01· west 
of the Wi I lamette Meridian. The first number fo I lowing the 
hyphen indicates the section (Sec. 33}, and the letter "I<" 
gives the 4 0-acre subd ivi si on of the section, as shown in 
Figure 9. 

The last number is the serial number of the wel I in the 
particular 40-acre tract, if more than one well is listed. Thus, 
well 24/lE-331<1 is in the NW¼SEi, Sec. 33, T. 24 N., 
R. 1 E. and is the first wel I in the tract to be Ii sted. 
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Fig1.we 9. DIAGRAM SHOWING WELL AND LOCATION­
NUMBERING SYSTEM 

GEOLOGY OF THE REGION 

GEOLOGIC HISTORY 

A knowledge of the sequence of geologic events that 
formed the various rock units within the report area will give 
an understanding of the e.xtent and occurrence of these forma~ 
tlons, which In turn will aid In understanding the occurrence 

,24 

of ground water within the area. As the oldest rocks found on 
lhe Kitsap Peninsula are of Tertiary Age, the following 
discussion will cover only the sequence of geologic events 
of lhe Te1'tiary Period through the Quaternary Period. 

TERTIARY PERIOD 

During the early and middle Eocene Epoch of the 
Tertiary Period great thicknesses of basaltic and andesitic 
lavas were extruded frorn fissures or cones and were !aid down 
across a broad, northwest-southeast trending piedn,ont plain 
that occupied most of what is now western and southwestern 
Washington. A fluctuating sea level and shoreline at that 
time caused portions of the plain lo lie alternately a::iove and 
below sea level, resulting in deposition of son1e of the lavas 
in marine wate1·s, Stream sediments derived from the volcanic 
rocks were also deposited throughout the area, some forming 
interbeds and lenses between lava rock units. By late 
Eocene ti111e the volcanic activity had decreased considerably 
and a period of quiescence followed, during which time,and 
extending through the Oligocene and early Miocene Epochs, 
lhousands of reet of marine sedimentary rocks accumulated on 
top of the volcanic rocks. 

During !ate Miocene time the volcanic and sedimental'y 
formations were defor111ed into large northwest-southeast 
trending folds, producing the ancestral Cascade Mountains. 
Erosion during early to rnidd le Pliocene time reduced these 
mountains considerably. Al the close of Tertiary tine, during 
the late Pliocene Epoch, a north-south uplift produced the 
present Cascade and Olympic Mountains, with an accompany­
ing downwarp between forming the present Puget Trough 
(Fenneman, 1931, p.450L 

Pleistocene Epoch 

During late Pliocene and through rnost of Pleistocene 
time what is now the Puget Sound lowland was the site of 
depo sltion of sedimentary materials. These sediments con­
sist principally of varying thicknesses of flne~grained si Its 
a11d clays, alternating with coarser sands and gravels, The 
finer sediments are believed to have accumulated In fresh­
water lakes and swamps. Thin strata of volcanic' ash found 
in the finer-grained materials indicate that some volcanic 
activity was occurring 111 nearby areas during this time. Woody 
materials accumulated locally in shallow lal<es or swamps,. 
resulting in the lenses and beds of peat and lignite found today. 
The coarser materials were laid down both as strli!am deposits 
from bordering mountain va.lleys and as glacial drift materials 
laid down by several large Ice sheets which occupied the Puget 
Sound low land during the Pl eJ s.tocene Epoch, 
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During the Pleistocene 11 lce Age 11 vast glaciers origi­
nating in Canada pushed several times into the Puget Sound 
lowland. Ice sheets 2000 to 5000 feet th ick covered the 
area as far south as the vicinity of Tenino in southern Thurston 
County. A fluctuating climate caused the ice mass to alter­
nately grow a11d adva11ce, and melt a11d "ret1·eat," several times 
during Pleistocene time, with the last ice disappeari11g from the 
report area approx imatel y lLI ,000 yea1·s ago. 

From the front of each glacier issued large streams 
which deposited sands a11d gravels, and in many places cut 
new channels and valleys for later filling by such sediments. 
Fine silts and clays were deposited in lakes formed locally 
i 11 ice-dammed drainages. Warming of the climate for long 
periods caused la,·ge scale retreats of the ice from the area 
and permitted the growth of vegetation and even forest cover 
similar to that of the present day . As the climate again 
cooled and ice again invaded the lowland areas, these forest 
and swamp materials were buried under the stream and glacial 
deposits and are today found as compacted peat beds lying 
wi th in clay and silt materials. A primary depo sit associated 
wi th each glacier advance is till or "hardpan, 11 normally a 
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gray to bluish-gray, compact mixture of cobbles in a binder 
of silt and clay. This material was 11 smeared" along as a 
basal deposit of each ice sheet and mantled the pre-existing 
topography over which the ice advanced. 

Each period of glacial advance into the Puget Sound 
lowland was followed by glacial retreat and subsequent erosion 
of some of the glacial drift materials. Because much of the 
depositional record was thus destroyed, it is difficult to 
determine the number of times that major ice sheets entered 
the lowland, particularly during the early and middle Pleisto­
cene Epoch. However, since publication of the report on the 
geology of Kitsap County (Sceva, 1957), several additional 
field investigations have been made of the complex stratigraphy 
of Quaternary sediments found in various parts of the Puget 
Sound lowland. These studies have resulted in considerable 
modification of earlier concepts held on the number and se­
quences of glacial and 11onglacial stages wi thin the Pleistocene 
Epoch. Accord ing to Crandel I and others (19 58) who studied 
the Pleistocene stratigraphy of the Sumner-Alderton-Orting 
area in Pierce County, the earlier concept of two major 
glaciations must now be replaced by one that allows for at 
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Figure 10. DIAGRAMMATIC WEST-EAST CROSS SECTION OF THE SOUTHERN PUGET SOUND LOWLAND, 
SHOWING A TENTATIVE CORRELATION BETWEEN THE PLEISTOCENE STRATIGRAPHIC UNITS OF THE 
KITSAP PENINSULA AND THE PIERCE COUNTY MAINLAND. The Sumner-Alderton-Orting area was studied by 
Crandell and others <1958), and the Tacoma area was studied by Walters and Kimmel (in preparation) . 
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least four glaciations. These studies, and a later summary 
of the late Pleistocene stratigraphy and chronology of the 
Strait of Georgia and Puget lowland by Armstrong and others 
(1965),now name the following sequence of glacial and non­
glacial intervals: 

Fraser g laclation (youngest) 
Olympia Interglaclatlon 

Salmon Springs glaclatlon 
Puyallup lnterglaclatlon 

Stuck g laclatlon 
Alderton lnterglac iatlon 

Orting glaciation 

In the Kitsap Peninsula area, only two readily recogniz­
able major glacial drifts have been found by the author. The 
younger of these was named the Vashon Drift by Willis (1898, 
p. 126) and this designation has been accepted by all sub­
sequent writers. The older of the two drifts has here been 
tentatively correlated to the Salmon Springs Drift (Crandell 
and others, 1958) but, ow ing to lack of direct correlati on to 
date with the type localities near Sumner, Alderton and Orting, 
It was deemed advisable to Identify the Drift found In the 
Kitsap Peninsula area with query. Figure 10 shows the 
writer's tentative correlation between the depositional Intervals 
as Interpreted from stratigraphic units found In the report area 
with those compos itely described on the Pierce County main­
land by Crandell and others (19 58) and Walters and Kimme I 
(in preparation). · 

Warming of the climate at the close of the Salmon 
Springs glac iati on resulted In melting and northward retreat 
of the Ice from the lowland. The lowland sediments then 
became subject to erosion, reworking, and partia l bevel I Ing by 
streams from the adj oin ing Cascade and Olympic Mountains. 
The streams carried sediments from the mountains and deposited 
them across the partially eroded lowland. An aggradatlonal 
floodplain was developed during this nonglaclal period over 
most of the area now occupied by Puget Sound and the Strait 
of Georgia. Slow, meandering streams, shallow lakes and 
marshes formed the predominating environment for the deposi­
tion of fine silts, cl ays and peats. These materials, named 
the Kitsap Formation, were deposited In the report area dur ing 
the Olympia lnterglaclatlon . 

Following deposition of the nonglaclal Kitsap Formation 
a cooling climate again brought on the growth of continental 
glaciers In the north, and a thick sequence of massive- to 
well-bedded proglacially deposited sand with lenses and Inter­
beds of gravel and clay was laid down across the surface of 
the Kitsap Formati on. In places lakes were formed and partially 
filled by well-bedded clays. Evidence to date falls to clearly 
define the depositional environment of these materials, named 
the Colvos Sand (seep. 33). Because the sands exhibit no 
general decrease In grain size southward throughout the report 
area, It appears that the depositional environment In which the 
Colvos Sand was laid down remained relatively constant, and 
shifted southward with the movement of a major Ice sheet. 
Until more detailed studies are made of the Colvos Sand, the 
writer proposes that the sediments were laid down as a pro­
glacial deposit at some distance beyond the advancing front 
of the Vashon glacler. 

The Vashon glacier entered the northern Puget lowland 
followlng deposition of the Calves Sand and overly ing coarser 
proglaclal gravels. According to radiocarbon dating of wood 
and peat from nonglaclal deposits beneath these Vashon Drift 
materials, the glacier entered the north end of the Strait of 
Georgia In British Columbia since 25,000 years ago (Arm­
strong and others, 1965). The approximate date of the 
glacier's entry Into the Kitsap Peninsula area ls not establish-

ed at th i s writing, owing to a considerable variation of radio­
carbon dates obtained from sediments found directly beneath 
Vashon Drift throughout the Puget lowland. 

The rate of southward movement of the Vashon g lacler 
across the report area has been suggested by radiocarbon dates 
obtained for preglacial and postglacial peat beds found In the 
Seattle area by Mullineaux and others( 1965). Dates from 
wood fragments found in nonglaclal sediments lying beneath 
the Lawton Clay Member of the Vashon Drift Indicate that 
nongl acial conditions prevailed at the latitude of Seattle until 
at least 15,000 years ago. Dates of samples taken from 
sediments directly overlying Vashon Drift show that the glacier 
had retreated from this latitude in the Kitsap Peninsula area 
prior to 13,500 years ago. Between these llmltlng dates It 
is shown that the Ice occupied the Seattle area for no longer 
than 1,500 years. As this period must also allow for the 
deposition of advance and recessional outwash sediments the 
actual Interval of occupancy by the Vashon glacier may have 
been considerably shorter. 

As the glacier advanced in the Puget Sound lowl and , 
separate ice tongues pushed into valleys exist ing in the pre­
Vashon topography and cut these deeper while adjacent inter­
lobe "highs" received sand and grave l deposits from streams 
which aggraded laterally and ahead of the separate ice tongues. 
As the ice thickened, the tongues coalesced and eventually 
covered most of the lowland. The ice continued to cut and 
deepen the valleys, with ice erosion penetrating deeply into 
the underlying materials, including the glacier's own advance 
outwash deposits of gravel and coarse sand, the Colvos Sand, 
The Kitsap Formation, and the older materials. The valleys 
thus cut extended 300 to 900 feet below present sea level . 
This depth of cutting by the ice is not extreme when one con­
siders that the Vashon glacier attained thicknesses of 2000 
to more than 4000 feet over the Kitsap Peninsula area, as 
indicated by the presence of glacial erratics deposited by the 
ice at these elevations on the adjacent flanks of the Ol ympic 
Mountains. At the maximum extent of the Vashon glaciation, 
the ice moved into what is now the southern part of Thurston 
County and butted against the foothills of the Black Hilts ·. 
The materials removed by the glacial erosion of the valleys 
were carried southward by outwash streams and were either 
deposited across the southern part of the lowland or were 
carried into the Chehali s River drainage via the Matlock and 
Gate Pathways described by Bretz (1913). 

Near the close of the Pleistocene Epoch the front of 
the Vashon glacier began to recede from the Puget Sound low­
land .... ; ~ upiamJs and hi lls were the first areas freed of ice. 
Meltwater streams fioweci across the exposed areas, eroding 
some of the earlier deposits and redepositing these sand and 
gravel materials in broad channels. Deltas formed at many 
places where streams terminated in lakes and ponds that were 
impounded by ice tongues still occupying the valley areas. 
A series of lakes thus formed in the valleys gradually abandoned 
by the retreating ice front became the sites for deposition of the 
fine-grained thinly stratified, wel l-bedded clays of glacial 
Lake Russel l (Bretz, 1910). As the ice continued to melt, the 
meltwater streams and levels of the impounded lakes shifted to 
progressively lower altitudes. Finally, upon complete dis­
appearance of ice from the Puget Sound lowland, marine waters 
entered by way of the Strait of Juan De Fuca and replaced the 
glac ial lake waters , forming the present day salt-water embay­
ments and channels of Puget Sound. 

Recent Epoch 

In Recent time deltas have formed at the mouths of the 
larger streams that discharged into Puget Sound. Where filled 
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with stream sediments to above sea level, they today form the 
broad river bottom lands which head many of the marine embay­
ments. Peat and silt deposits have accumulated in ponds that 
developed on the irregular glacial topography, and a relatively 
thin soil mantle has developed throughout most of the area. 
Postglacial streams have eroded deep canyons in the up lands, 
while slumping and wave erosion have steepened many of the 
slopes extending from the uplands to the waterways of Pug et 
Sound. The processes of erosion of uplands, and deposition 
of river silts and sands into the lowlands and headwaters of the 
Puget Sound inlets continue through the present day. 

DESCRIPTION OF ROCK UNITS 

TERTIARY ROCKS 

Volcanic Rocks 

The oldest rocks found in the Kitsap Pen insu la are the 
thick sequence of basaltic flows that underl ie the Green Moun­
tain-Gold Mountain hi l ls west of Bremerton . These vo lcanic 
rocks have been correlated to rocks found on Vancouver Island, 
British Columbia, which were first described and named the 
Metchosin volcanics by Clapp (1909). Although first assigned 
a late Mesozoic Age, they have since been described on the 
Kitsap and Ol ympic Peninsulas of Washington as being of 
Eocene Age 0Neaver, 19 3 7). 

In the Green Mountain-Gold Mountain hills the flows 
consist principally of dark, fine-grained basalt. Some flows 
have an amygdaloidal texture where vesicular bubble holes 
have become filled with secondary minerals. In the quarry at 
24/lE-28 on Sinclair Inlet, several flows are discernible, 
with a maximum thickness of indiv idual flows being about 30 
feet. 

Figure 11. TERTIARY BASALT FLOWS. 
Exposed in road cut along Sincla ir 
Inlet at 24/ lE-28. 

Associated with the flows are crystalline igneous rocks 
which as dikes and sills have locally intruded the finer-grained 
basa lts. These rocks are usually coarse-grained diorite and 
basalt porphyry and are exposed in the quarries at 24/1W-3P 
and 24/1W-8A on the north slopes of Green Mountain. 

The total thickness of these volcan ic rocks is not known. 
In an oil test well at 22/lW-llJ the drill encountered these 
rocks at a depth of 700 feet and had not passed through them 
at a depth of 6,688 feet (Sceva, 1957, p. 13). 

Sedimentary Rocks 

A thick sequence of well - indurated marine sedimentary 
rocks crops out in the sea cliffs near the southern end of Bain­
bridge Isl and, and in the opposite shore of Rich Passage from 
Waterman to Orchard Po int. Similar rocks are al so exposed in 
the entrance to Dyes ln l et at the western end of the Port 
Washington Narrows. They consist of conglomerate, sand­
stone, and shale composed mainly of erosional products from 
a volcanic terrain. These rocks were described and named 
the Blakeley formation by Weaver (1912, p . 10-22), who 
later determ ined their age as Oligocene . The total thickness 
of this formation in the report area i s estimated to be more than 
8,500 feet 0Neaver, 19 3 7, p. 151), although its base and 
upper surface are not exposed. The formation was folded and 
later bevelled by erosion in late Tertiary time and strata that 
were once practically horizontal are now inclined at angles of 
45-degrees to nearly 90-degrees (Fig. 12). A marked 
angular unconformity exists between this formation and the 
overlying Piei stocene sedimentary materials. 

Figure 12. BLAKELEY FORMATI ON. Nearly 
vert ical strata exposed above beach at 
24/2E-8J northeast of Port Orchard. 

QUATERNARY DEPOSITS 

Pre-Salmon Springs( ?) Deposits, Undifferentiated 

A great thickness of unconsolidated sedimentary 
materials overlies the Tertiary rocks in the Kitsap Peninsula 
and represents an accumulation of glacial and nonglacia l sands, 
gravels, c lays and till during early to middle Pleistocene time, 
prior to the Salmon Springs glaciation. 

As observed in a number of exposures at the base of 
beach bluffs, and as described in drillers' logs, these sedi­
ments are composed pr imarily of fine-grained sands, si Its, 
and clays which were named the Admiralty drift by Willis 
(1898). Owing to the recognition of a till unit within these 
materials the sediments were considered by Wi 11 is to be repre­
sentative ofa sing le glaciation prior to the Vashon glaciation. 
Bretz (1913, p. 175-177) recognized two distinct tills 
within the Admiralty drift but still accepted the name given the 
formation by Willis. As discussed earlier, subsequent studies 
by Crandell and others (1958) have shown evidence of at least 
three major glaciations prior to Vashon glaciation. The term 
Adm iralty drift, used by Sceva (1957) to describe these older 
materials, has been ~eplaced in this report by the term pre-
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Salmon Spr ings(?) deposits, undifferentiated . This unit 
includes both glacial and nonglacial materials . 

The upper surface of these sediments is marked by an 
erosional unconformity which is below sea level in most places 
in the Kitsap Peninsula but is exposed in a few places at the 
base of sea cliffs. Owing to the heavy cover of vegetation 
obscuring the upper surface, the top of the I)1'e-Salmon 
Springs(?) deposits, undifferentiated is not readily observed 
in most places. However, well log data indicates the surface 
to be deep ly eroded . Elevation differences of 300 to LJOO 
feet are common between ancient hills and valleys. 

These older sediments are exposed along the base of 
beach bluffs at Point Southworth and south along the west 
shore of Colvos Passage to a point below Fragaria . On Vashon 
Island, on the east shore of Colvos Passage, they are found 
forming a steep resistant bluff at 23/2E-26G near Co ve (Fig. 
13al and also south of Lizabeula at 22/2E-1LJD, where they 
may be seen attaining a vertically ti l ted position probably as a 
result of ice shove by the Vashon g lacier . The older sediments 
are also exposed in a small outcrop at 22/ 3E-19C on the north 
shore of Quartermaster Harbor (Fig. 13b). On the Longbranch 
peninsula they form the major part of the South Head peninsula 
20/lE-6. 

The above-described exposures consist chiefly of 
massive, frequently contorted strata of hard clay and silt, with 
horizontal, well-defined bedding rare. Where a hard , horizon­
tally -bedded clay has been found, it has been mapped with the 
Kitsap Formation, although it may in fact be associated with 
the older materials. 

Because there are only a few exposures where the pre­
Salmon Spr ings( ?) deposits, undifferentiated can be examined, 
its character is known mainly from well logs. In most logs it 
is described as being composed of fine-grained mater ial s , 
chiefly clay and fine sand, with occasional interbeds of 
coarser sands and gravels. In interpreting from drillers' logs 
it is sometimes impossible to separa te soft sedimentary rocks 
of Tertiary Age from the overlying Pleistocene mater ials 
because of the similarity of the rock descriptions used. Many 
of the deeper wells in the report area have been dril led through 
the Pleistocene materia ls and continued into the Tertiary sedi­
mentary rocks without any notation by the drillers of a change 
in formation. Drilling speed, which might give an indication 
of that break in lithology, was generally not recorded so that 
in many wells where the Pleistocene materials have been 

a. Base of beach bluft at Cove on Vashon Isl and , 
at 23/ 2E-26K. 

completely penetrated their thickness is not determinable from 
we ll logs. 

Salmon Springs(?) Dr ift 

Lying unconformably upon the deeply eroded surface 
of the pre-Salmon Springs(?) deposits, undifferentiated1 is a 
sequence of coarse, stream-laid gravels and sands with local 
occurrences of g lacia l till. These materials were corre-
lated by Sceva (1957, p . 15) to the gravels studied and 
named the Orting gravel by Willis (1898). Because the 
gravels in the type locality near Orting in Pierce County grade 
upward into a fine-grained member <Willis, 1899), Sceva 
divided his Orting gravel in Kitsap County into a lower and an 
upper membe1·, naming them the lower member and the Kitsap 
clay member of the Orting gravel (Sceva, 19 57, p. 15-17). 
However, subsequent re-examination of the Pleistocene 
stratigraphy in Pi erce County by Crandell and others Cl 9 58) 
has assigned Will is' Orting g1·ave l to a much older glaciation 
than that responsible fo r deposition of these gravels in the 
Kitsap Peninsula area. 

Two post-Orting, pre-Vashon glaciations have now 
been recognized and named by Crandell and others (1958) 
the Stuck and Salmon Springs glaciations. The type section 
of the Salmon Springs Drift has since been traced out to 
Browns Point northeast of Tacoma , and deposits of similar 
stratigraphic relationship have been subsequent ly mapped in 
the sea cliffs south of Tacoma by Walters and Kimmel ( in 
preparation), and in Thurston County by Noble and Wal lace 
( in preparation) . These deposits are correlative with the so­
called lower member of the Orting gravel named by Sceva 
( 1957) in Kitsap County. The present wri ter has extended 
the mapping of these gravels into the southern part of the 
Kitsap Peninsula and has correlated these with similar depos­
its found in Thurston Cou nty by Noble and Wallace ( in 
preparation ). However, because of the lack of direct corre la­
tion by surface exposures with the type section in the Sumner­
Orting area of Pierce County, the writer is ·in agreement with 
Nobl e and Wallace that it is advisab le to correlate these sedi ­
ments only tentatively and with reservation by naming them 
Salmon Springs(?) Ori ft. 

The Salmon Springs(?) Drift is usually exposed at or 
slightly above the base of sea cliffs and pr imarily in the 

b. Abo ve road at 22/ 3E-19C on Vashon Island . 

Figure 13. PRE-SALMON SPRINGS( ?) DEPOSITS, UNDIFFERENTIATED . 
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a. Salri1on Springs(?) Drift gravels underlying 
Colvos Sand and Vashon till at 20/2E-5C 
near J!lt. Fosdick. 

b, Exposure in roadcut at 22 / 2E-3M near 
Olall a , showing Salmon Springs(?) Drift 
gravels unconformably underlying Colvos 
Sand and Vashon advance gravels. 

Figure 14. SALMON SPRINGS(?) DRIFT. 

southern half of the report area, chiefly as a coarse-bedded 
gravel sequence with lenses of finer sands and some rare ti! I 
pods. The upper surface of the dt·ift is found at elevations of 
10 to 30 feet above sea level and appears in some exposures 
to be conformably overlain by finer sediments, grading into 
the si Its and clays of the Kitsap Formation . Locally 
peat beds are observed in what appears to be upper portions of 
the drift, but these may belong to the nonglacial Kitsap Forma­
tion. The base of the formation is seldom observed but is 
believed to extend to 200 or more feet below sea level whet·e 
it fills the deeper valleys cut into the surface of Lhe pre­
Salmon Springs(?) depos its , undifferentiated. The only 
information on the thickness of the Salmon Springs(?) Drift 
comes from drillers' logs, hence it is frequently difficult to 
mark the depth at which these sediments overlie the older 
deposits. Although scattered exposures are found in Kitsap 
County proper, the surface of the Salmon Springs(?) Drift 
apparent ly has been slightly depressed northward in the Puget 
Sound basin, and most of the well-defined exposLil'es are 
found in the southern part of the report area . The glacial 
drift forms a nearly continuously exposed basal part of the sea 
cliffs of the southern half of Longbranch peninsula and most 
of Anderson Island. 

In many exposures the chief characteristics which dis­
tinquish these gravels from those of the Vashon Drift are the 
great degree of oxidation with lends to the formation a generally 
rusty orange coloration, and the inclusion of granules and 
lenses of pumice, which are not noticeable in the Vashon 
Drift. The oxidation is normally of a surficial nature only and 
the pebbles are not noticeably decomposed, although in many 
places the gravels have been sufficiently oxidized to become 
firmly cemented together, resulting in the formation of vertical 
cliff faces (Fig. 14a). The sediments were partially derived 
from granitic and metamorphic type rocks, signifying an origin 
in the northern Cascades and British Columbia . Where exposed 
in rare outcrops the glacial till is extremely compact, in con­
trast to the softer, overlying Vash on till. The two tills are 
well exposed northwest of Green Point on the Horsehead Bay 
peninsula, at 21 / 1E-28D. Here the Salmon Springs(?) till 
is observed rising diagonally from the base of the sea cliff to 
attain an elevation of about 15 feet before being truncated by 
the younger Vashon ti II; the two ti II sheets are separated by 

a well-bedded sequence of reddish sands believed to be Colvos 
Sand. 

Kitsap Formation 

The Salmon Springs( ?) Drift is overlain in most places 
by the Kitsap Formation which consists chiefly of clays and 
silts, with minor amounts of sands and gravels. Distinctive 
beds of peat and lignite occur at various intervals throughout 
the formation. The materials are of nonglacial origin. The 
presence of euhedral and subhedral hypersthene grains indi­
cates a derivation from Mount Rainier and southern Cascade 
volcanic rock types. 

Sceva (1957) assigned these deposits to the Kitsap 
clay member of the Orting gravel. However, these silts and 
clays are of nonglacial character, as opposed to the glacial 
outwash character of Sceva' s lower member of the Orting 
gravel (herein named the Salmon Springs( ?) Drift). Therefore, 
the writer, with concurrence by Noble and Wal lace (in prepa­
ration), deemed it advisable to describe the Kitsap as a sepa­
rate fom1ation. The writer herewith proposes the name Kitsap 
Formation for this unit. 

The type locality of the Kitsap Formation is a beach 
bluff exposure at 22/ 2E-9J, one-half mile north of Maple­
wood on the west shore of Colvos Passage. Here the formation 
appears to lie conformably above, and interfingers with, the 
Salmon Springs( ?) Drift gravels. The presence of a peat-bear­
ing slit stratum 1 to 4 feet thick about 15 feet below the top 
of the 55-foot sequence of predominantly reddish gravels sug­
gests that early In the deposition of the Kitsap Formation 
there existed a stream depositional environment and/or the late 
stages of the Salmon Springs( 7) Drift deposition included a 
lacustrine environment and a temperate climate. Such conditions 
would Indicate a transition from a glacial to nonglacial environ­
ment at this location without an erosional interval. 

In Thurston County to the south Noble and Wal lace (In 
preparation) describe similar deposits of peat-bearing silt 
overlying gravels of Salmon Springs(?) Drift, between Butter­
ball Cove and Hogum Bay along Nisqually Reach. Here is 
exposed about 60 feet of horizontally-bedded brown to gray 
silt and clay overlying 4 feet of rusty gravels just above beach 
level. At least three peat-bearing strata are observed in this 
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exposure. The upper surface of the formation is generally 
obscured by a dense cover of vegetation. 

Several sections of wel I exposed Pleistocene deposits 
were measured in the southern part of the report area and show 
the relationship of the Kitsap Fonnatlon to the underly ing 
Salmon Spr ings(?) Drift and the overlying Colvos Sand as 
follows: 

19/ lW-28: Sou th end of Longbran<;h peninsula at Devils Head. 

Rock unit 

Vashon ti 11 - ----- ---------------------­
Colvos Sand : sand, brown, medium­

grained --------------------------­
Kitsap Formation: silt, peat-bearing, 

with vivianite inc lusions -----------­
Salmon Springs( ?) Drift: gravel and 

sand, rusty ------------------------

Thickness 

(top of bluff) 

10 ' 

12' 

20 1 

From this point northwesterly along the west shore of 
Longbranch peninsula the Salmon Springs(?) Drift decreases 
in grain size, the Kitsap Formation thins and disappears, and 
farther north it is difficult to distinguish the boundary between 
the Salmon Springs(? l Drift and the Colvo s Sand except by a 
slight ly more oxid ized coloration of the former. 

19/lE-208: South end of Anderson Island . 

Rock unit 

Vashon ti 11 ---------------------------­
Colvos Sand: sand, brown, medium-

grained ---------------------------
Kitsap Formation: si It, peat-bearing ----­

sand , silty-----------------------­
Salmon Spr ings(? ) Drift: gravel, rusty --­

si It, clay, peat-bearing-------------

Thickness 

3' 

10' 
3' 
8' 

10 1 

2' 

Immediately west of this exposure thin strata of younger 
clay of glac ial Lake Russell overlie the Vashon till . 

21/ 2 E-30 Q: West shore, entrance to Wollochet Bay. 

Rock unit 

Vashon ti 11 --------------------------­
Colvos Sand: sand, gravel ------------­
Kitsap Formation: clay, peat-bearing --­
Salmon Springs(?) Dr ift: gravel, rusty 

Th ickness 

12' 
20' 

3' 
20 1 

a. Peat stratum exposed in beach gravels south 
of Sandford Point on Vashon Island at 
22/2E-15R. 

2 0/1 E-18N, P: West shore of Pitt Passage, northeast of 
Mahnckes Point. 

Rock uni t 

Vashon ti 11 --------------------------­
Co lvos Sand : sand, brown, medium-

grained ---------------------------
Kitsap Formation: clay, silt, peat-

bearing ---------------------------
Salmon Springs(?) Dr ift: sand, brown, 

medium-grained -------------------

Thickness 

20' 

15 ' 

30' 

Except for interbed of Kitsap Formation here, Salmon 
Springs(? l Drift wou Id have been mapped as Colvos Sand. 

22/2 E-9J, K: West shore of Colvos Passage, one mile south 
of Ol alla . 

Rock un it 

Colvos Sand: sand, reddish -brown, 
with si It -------------------------­
clay, blue-brown, finely bedded----­

Kitsap Formation: silt , with 2" peat 
stratum at top----------------------

Salmon S1lrings(?J Drift: gravel , red-----
peat -----------------------------
clay, blue------------------------
gravel, red -----------------------

Thicknes s 

40 ' 
43' 

2 ' 
15' 
l' 
3' 

35 ' 

This section shows the transition of gravels, clay, 
silt and peat at contact between the Salmon Springs(?) Drift 
and the Kitsap Formation. 

The Kitsap Formation is well exposed along the base 
and lower parts of sea cliffs throughout the report area. Well­
laminated peat beds form noticeably resistant strata in many 
exposures and some are observed to crop out from beneath 
beach gravels as at 22 / 2E-15R (Fig. 15a). These peat 
strata are particularly well exposed in the Kitsap Formation 
along the highway west of Port Orchard at 24/1E-27P 
(Fig. 15b). Here two or three relatively thick strata are 
exposed at road level and above, beneath a thick sequence 
of well-bedded blue clays and silts. 

b. Peat strata within si Its and days, exposed 
along highway west of Port Orchard, at 
24/1E-27P. 

Figure 15. KITSAP FORMATION 
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a. Massive 20-foot silt bed, showing spalled 
off blocks lying on beach. 

Figure 16. KITSAP(?) FORMATION 
Exposure of massive, nearly shale­
hard stratum of sl It at base of beach 
bluff on Vashon Island at 22/2E-2Q. 
Although mapped as Kitsap Formation, 
this material may be of considerably 
greater age. 

The Kitsap Formation is normally well-stratified and 
in most places the clay strata are finely laminated in contrast 
to the thicker, more massive and predominately contorted clays 
of the pre-Salmon Springs(?) deposits, undifferentiated. In 
some localitites , however, differentiation between the older 
clays and the Kitsap Formation clays is difficult, and only a 
detailed petrologic-mineralogic study will separate the glacial 
and nong lacia l character of each. In some cases the areas 
mapped on Plate 1 as·the Kitsap Formation may actually repre­
sent the older materials. For example, one mile north of 
Lizabuela on Vashon Island (22 / 2E-2Q) , exposed at beach 
level is a massively bedded, horizontal stratum of brownish 
to gray silt and clay. The material is nearly shale-hard and 
numerous blocky fragments have spal led off the outcrop and lie 
on beach below (Fig. 16a). In places where the silt and clay 
surface has been eroded to beach level a joint pattern of mud­
cracks is observed (Fig. 16b). Of particular interest ate the 
numerous small brilliant blue vivianite inclusions, some of 
which have replaced fossi I fresh-water clam she I Is (Fig. 16c). 

The thickness of the Kitsap Formation varies greatly 
throughout the report area , from less than a foot to more than 
200 feet, with the top of the formation ranging from below sea 
level to 200 feet or more above sea level. As shown in the 
diagrammatic sections on Plate 1, the thickness of the Kitsap 
Formation has probably been exaggerated, owing to inclusion 
here of older undifferentiated clays and si Its . Conversely, in 
some areas where sands and gravels occur in the lower part of 
the formation these have been mapped with the Salmon 

b. Base of silt bed, showing wave-eroded char­
acter of hard materials, al so joint pattern of 
mudcracks exposed at beach level. 

c. Fragment of silt, showing fossel clam re­
placed by vivian ite. 

Springs(?) Drift. Likewise, where the upper part of the Kitsap 
Fonnation has graded into sand, this has been mapped as 
Colvos Sand. 

Because of the widespread distribution of these peat­
bear i ng nonglaclal sediments throughout the Puget lowland, 
the Kitsap Formation has been considered useful In strati­
graph lc correlation of nonglaclal materials in the report area. 
However, the time correlation between peat beds of apparent 
stratigraphic similarity has been occasionally subject to 
revision owing to both a variation In dates obtained from a 
given bed and a possible variation In methods of analyses 
between the several laboratories conducting the tests. For 
example, recent redatlng of peat collected at Johnson Point 
In Thurston County gives an age greater than 42,000 years, 
whereas an earlier analyses gave a date of 27,900 years 
(Dorn and others, 1962). Peat beds from an apparently slm l­
iar stratigraphic horizon In Seattle have been dated as 20,300 
years (Stark and Mullineaux, 1950), and even younger dates 
of 15,000 years have been subsequently obtained In Seattle 
(Mullineaux and others, 1965). Further north, in the Strait 
of Georgia lowland, peat and wood collected from the Quadra 
Formation, believed to be stratlgraphlcally correlative to the 
Kitsap Formation, have been dated between approximately 
25,000 and 35,000 years. 

Unnamed gravel 

Associated with the finer floodplain deposits of the 
Kitsap Formation, and found exposed along the bluffs of the 
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western upland, is a thick sequence of poorly bedded rust­
colored gravel and coarse sand. Previously mapped with the 
Vashon advance outwash by Sceva (19 5 7), these general ly 
coarse sediments consist predominantly of basalt, argillite, 
sandstone and slate pebbles, derived almo st entirely from 
rocks of the Olympic Mountains. Occas ional ly a granitic 
pebble of northern origin is found , undoubtedly a re-worked 
constituent of an ea1• l ier glacial drift . In places the gravel is 
considerab ly weathered and decomposed , and disintegrates 
under the blow of a hammer, whi le in other outcrops it is well 
cemented and conglomeratic, and at beach level has been 
eroded by wave action to form overhanging alcoves. l nterbeds 
of reddish to yellowish silt and clay with some peat strata 
indicate the gravel's nongl acial character and re lationsh ip to 
the more widespread l<itsap Formation. 

Although bedding is generally poot· ly defined, some 
exposures vi sited on the west shot·e of Hood Canal across from 
the report area (Fig . 17) show an eastward dipping bedding 
that suggests the gravel's origin as fluviatile or glaciofluviatile 
material depos ited as alluvia l fans extending beyond the foot­
hills of the Olympic Mountains. The reddish grave l has also 
been found by Noble (oral communication) to be widespread as 
a major depositional unit throughout the lowland of southern 
Mason County. Until a more detailed study has been made of 
this formation, it is in this report designated the unnamed 
gravel . 

Figure 17. UNNAMED GRAVEL, exposed 
on west shore of Hood Canal , Mason County. 
Deltaic bedding dips eastward from front of 
Olymp ic Mountains. Vashon ti II over! ies grav­
el in upper right corner of photograph. 

Vashon Dri ft 

The Vashon Drift was named by Willis (1S98) and 
includes the extensive ti 11 sheet and associated outwash sands, 
gravels, and clays deposited in the Puget Sound low land during 
the advance and recession of an ice lobe originating in the 
north dur ing the latest major glacia l epoch . 

Vashon outwash is material which was deposited beyond 
the ice front by glacial meltwater streams . Near the i ce front, 
poorly sorted , roughly stratified gravel and coarse sand was 
deposited whi le at greater distances from the glacier front finer­
grained , more even ly stratified sands, si l ts and clays were 
deposited. Material deposited ahead of the advanc ing glacier 
and subsequently over-ridden by the ice is termed "advance 
outwash," whi le material deposited during the recess·ion of 

the glacier and consequently laid down acros s the till surface 
exposed by the retreating ice is termed "recessional outwash." 
These two outwash units are usually separated by the interven­
ing stratum of glacial till, normally a mixtu re of gravel and 
cobbles in a matrix of clay and silt, laid down as a basal 
deposit beneath the mov ing ice sheet. 

Included with the Vashon Drilt is a you nger clay 
deposited during late Vashon time in glacial Lake Russell 
(Bretz, 1913). 

Because present evidence suggests that the Calves 
sand was laid down as a proglacial deposit of the Vashon ice 
sheet it is included under the discussion of the Vashon Drift. I 

Colvos Sand 

The nonglacial peat- bearing cl ays and silts of the 
Kitsap Formation are overlain by a thick sequence of fine­
grained, we ll sorted sands . Deposits range from finely 
laminated varved clays and si lt, usua lly found at the base of 
the formation, to thick, massive strata of sand , w ith local 
strata and lenses of coarse sand and gravel. Current and del­
taic bedding are present in some places. Some exposures 
exhibit varying gradations from sand to gravel, wh ile others 
show well - bedded strata and lenses of si lt and clay . 

As discussed earlier, the sand sequence was believed 
by Sceva (1957) to be corre lative to the Puyallup Sand , a 
formation first described in the Tacoma area by Willis (1898) . 
Subsequent studies have found this sand to be of much younger 
age than that of the origina ll y described Puyal lup Sand , and 
also to be of glaci al derivation as opposed to the nonglacial 
orig in of the Puyall up Sand . 

The thick sand sequence is prominently displayed in 
many sea cliffs throughout the report area (Fig. 18a) and is 
believed to be correlative to many similar thick sand un its 
exposed along the waterways in other parts of the Puget Sound 
lowland, such as the upper part of the Lawton Formation des­
cribed in the Seattle area by Stark and Mullineaux (19~0) 
and the Esperance sand described in Snohomish County by 
Newcomb (19 53). As ·the sand has been only tentatively 
correlated to the previously named units found elsewhere , the 
writer proposes that, because th e sand is well exposed in the 
sea cliffs along Colvo s Passage , the name Colvos Sand be 
ap p I i ed to th i s unit. 

At many places along both shores of Colvos Passage 
the Colvos Sand exhibits its gradation from blue glac io­
lacus'trine clays at the base, usually near beach level, upward 
into si lt and sand . At 23/3E-7L-M, near the north end of 
Vashon Island , a road descending from the upland to Sandy 
Beach passes through excel lent exposures of the entire se­
quence from Vashon ti l l to the c lays at the base of the Colvos 
Sand and silts of the l<itsap Formation . From near beach 
level to an altitude of about 250 feet is exposed a thick 
sequence of wel I-bedded, soft brown sand. The top of the 
sand grades upward into coarser strata of sand and gravel of 
the Vashon advance outwash, above which lies Vashon till. 
The contact between the Colvos Sand and advance outwash is 
conformable and gradational, indicating an environment of 
continuous, uninterrupted deposition at this location. 

Although in some exposures the Colvos Sand is uncon­
formably overlain by gravels of the Vashon advance outwash 
(Fig. 18b) and in some places is directly overlain by Vashon 
till (Figs. 18c, 18d), the erosional interval was evidently of 
short duration and local in extent in the l<itsap Pen insu la . 
Some exposures display injection of underlyi ng clays and 
silts into the Colvo s Sand. This is we ll illustrated at 28/2E-
18 , south of Foulweather Bluff (Figs. 18e, 18f), where 
strata composed of dark clays and lighter si lts have been 
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a. Thick exposure of Colvos Sand 
in sea cliff at 28/ 2E-19J. 

c. Bluff near Annapolis at 24 / 1E-25M, 
showing Colvos Sand qverlaln by 
Vashon ti! I. 

e. Clay injected upward into Colvos Sand, 
exposed in sea cliff at 28/2E-18Q. 

b. Colvos Sand unconfonnably overlain 
by Vashon advance outwash and ti II, 
exposed in sea cliff at 28/ lE-138. 

d. Sea cliff at 28/ 2E-18D, showing 
Colvos Sand overlain by Vashon ti II. 
Lower part of cliff shows fragments 
of Kitsap Formation clays allgned In 
bedding plane. 

f. Detailed view of clay Injected Into 
horizontally bedded Colvos Sand. 

Figure 18. COL VOS SAND. Several exposures showing relationship 
to overlying and underlying depositional units. 
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contorted beneath horizontally bedded sand. The clays 
involved were probably laid down in lakes early in the period 
of deposition of the Colvo s Sand. Accord ing to Bretz (1913, 
p. 185) such distortion of the clay beds without noticeable 
deformation of overlying beds of sand might be the result of 
vertical compression and a quicksand-type environment dur ing 
the deposition of the sand. 

The thickness of the Colvos Sand varies throughout the 
report area from a few feet to over 300 feet, with the base of 
the unit usually found near sea level. 

The Colvos Sand is in some upland areas difficu lt to 
distinguish from Vashon recessional outwash sands, and, as 
mapped on Plate 1, the Colvos Sand may include Vashon 
recess iona l outwash material s. Where Vashon till is not 
present above the Colvos Sand to distinguish it from Vashon 
recessional outwash sands, the following criteria have been 
used by the writer to identify the Colvos Sand: Cl) greater 
compaction of the sand, as opposed to the comparatively 
loose consolidation of the recessional sand; (2) presence of 
a thin surficial zone of fissile clay at top of sand, ind icati ng 
the unit was probably affected by the subsequent overriding of 
the Vashon glacier; and (3) presence of occasional erratics 
or lag gravels upon the surface of the Colvos Sand. Otherwise 
the sands have been mapped locally as Vashon recessional 
outwash sands. Areas in the Kitsap Peninsula where such 
upland exposures of Colvo s Sand and/or Vashon recess ional 
outwash sands are found are the relatively broad upland valleys 
listed below according to geographic provinces: 

Northern upland: valley heading south end of Port Gamble 
bay southwest of Striebel s Corner; upland north of 
Indianola. 

Central upland: Barker Creek valley; Claire Marsh­
Meadowdale valley; upland east of Tracyton. 

Southern upland: uplands above Port Orchard and Annapo­
lis; Burley Creek-Blackjack Greek valleys; Olalia 
Greek-Long Lake-CL1rley Creek valley; Minter Greek 
valley; Garst Greek- Un ion River trough . 

Vashon Isl and: upland near Po int Beal; north half of 
Burton peninsula. 

Gig Harbor peninsula: McCormack Creek valley; Artondale 
Creek valley; Raft Island and south along southwest 
upl and of peninsula. 

Longbranch peninsula: upland alongside main north-south 
road in north half of peninsula; valley heading north 
from Whitman Gove. 

Advance Outwash 

As mapped on Plate 1, the advance outwash consists 
chiefly of the gravels and coarse sands that lie beneath the 
Vashon till cap and above the finer sands mapped as Golvos 
Sand. Many deposits of advance outwash gravels obscure 
underlying materials by forming a thin veneer along valley 
sides . These may lead to a misconception as to the character 
of the materials forming the uplands . In these areas it is often 
necessary to study drillers' logs to interpret the probable geo­
logic sequence. A typical exposure of Vashon advance outwash 
beneath a till capping is a sequence of poorly sorted gravels at 
the top grading downward into better sorted and stratified 
gravels and sands, with locally a lense or stratum of 
lacustrine si It or clay (Fig. 19). 

Ti II 

Figure 19. VASHON ADVANCE OUTWASH. 
Gravel pit exposure at 2 4/1 E-34 K south of 
Port Orchard , showing Vashon till overlying 
advance outwash gravels and a lense of bedded 
sand and si It. 

Till is a primary deposit associated with each glacial 
advance. Till is normally a gray to bluish-gray compact and 
unsorted mixture of cobbles and pebbles in a binder of silt and 
clay. This material was "smeared" along the ground by the 
tremendous pressure produced by the we ight of the ice. This 
basal deposit of the ice characteristically forms a capping 011 

the topography over which the ice sheet advanced. The 
normally compact nature of the glacial till has given to it the 
local name of "hardpan . 11 It is commonly so hard that blasting 
is required during the construction of dug wells, al though in 
some places where the ice rode over sandy materia ls, such as 
the Go lvos Sand, the ti II may be sandy and re lat ively friable. 

Observed exposures of Vashon till vary in thickness 
from less than a foot to more ·than 50 feet. The nature of ti 11 
deposition beneath moving ice has generally resulted in greater 
thicknesses being laid down on the southerly or " lee" slopes. 
This is particularly noticeable in the great thicknesses of till 
found exposed on many south-facing sea cliffs. In many such 
exposures the entire cliff is composed of till (Fig. 20). In 
contrast, most north-facing sea cliffs consist primarily of 
older materials capped by a thin ti 11 sheet. 

The weight and pressure of the moving ice on underlying 
sediments have caused their deformation in some places. At 
22/2E-14D on Vashon Island south of Lizabeula a thick 
sequence of well-bedded Golvos Sand exhibits a gr~dually 
steepening dip until it is nearly vertical as it parallels similarly 
upturned silt and clay strata of the pre-Salmon Spr ings(?) 
deposits. This structure is a result of the great force exerted 
by the overriding Vashon glacier. 

Marine fossi Is were found by Sceva· (19 57) in the ti II 
in the low sea cliff along Skunk Bay at 28/ 2E-18H southeast 
of Foulweather Bluff. The writer examined small fragments of 
marine she I Is in the same general location and it was apparent 
that such fragments were derived from older underlying sediments 
of pre-Vashon age. It should be noted that in the northern part 
of the Puget Sound lowland, near Bellingham in Whatcom 
County, marine fossi Is have been found intact by Easterbrook 
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a. Till exposed In SO-foot sea cliff at 
21/1E-27G, west of Fox Island Bridge. 

b. Detailed view of till, showing unsorted 
mixture of coarse pebbles In slit and clay. 

Figure 20. VASHON TILL 

a. Ab lation till overlylng tlll, seen 
in l'Oad cut at 24/2W-32Q. 

b. Detalled view of outlined area. 

Figure 21. VASHON ABLATION TILL 

Figure 22. GLACIAL ERRATIC. Greenstone boulder 
near outlet to Lake Tahuya at 24/1W-20C. 
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(personal commun ication). These occur In two glacio-marine drift 
units subsequently assigned by Easterbrook to the Bellingham 
and Kl.ilshan glaclomarlne dr ifts (Armstrong and others, 1965). 

Vashon ti II is composed of a great variety ot rocl< types 
whi ch indicate their derivation from rock s of the northern Cas­
cades and Briti sh Columbia . Local ly, in areas south of the 
Green Mountain-Ga l d Mountai n upland, the ti ll contains basalt 
frag ments derived from the Tertiary volcan ics forming those 
hills. In areas adjacent to outcrops of the Blakeley Fonnation 
fragments of those sedimentary rocks are incorporated in the 
ti 11. 

Vashon till i s normally unweathered and fres11 in 
appearance in most exposures, with no chemical or mechanical 
decompos ition of individual components, although in places 
spr ings and ground~water seepage have given the till a rusty 
oxidation coat ing . 

Vashon ti II is overlain in some broad up land areas by 
a few fee t of ab lation ti ll -the part of the g laci er's rock load 
deposited as the ice melted. It is less compact than the basal 
til l and many of the finer part icles of silt and clay have been 
washed away by meltwater . Large u11 land areas, such as the 
Tahuya peninsula of the western upland and the western part 
of the southern up land, are over lain by ab lation t il l deposits 
of loose, unsorted, coarse gravels (Fig . 21), and occasional 
erratic bou lders (Fig. 22). 

Recessional Outwash 

Vashon recessiona l outwash occurs in the report area 
chiefly as a mantle of sand and gravel lying on the t il l (F ig. 
23). In many places these deposits are not sufficient ly thick 
or extensive to map and have been inc luded with the Vashon 
till . Thicker deposits occur in several mel twater channe l s and 
depressions in the uplands and were separated into two units 
cons i sting of recessiona l gravels(Qvr) and recessiona l sands 
(Qvrs}, the latter inc luding Sceva's Garst Creek outwash 
(1957) and probably inc luding some Colvos Sand. 

a. Deltaic bedding in recessiona l outwash over ­
lying till.at 22 / 2W- 18 P in bluff along Hood 
Cana l. 

The Garst Creek outwash was named by Sceva ( 19 5 7) 
to include a deposit of fine - grained, well bedded sand that 
accumulated in the Union River-Garst Creek valley during the 
waning stages of the Vashon glaciation. The sand was evi­
dently depos ited under quiet water conditions and covered many 
large blocks of Vashon ice. Subsequent me lting of the glacier 
fragments resulted in the development of kame and kettle topog­
raphy , and local slump-deformation of the sti-a ta. 

As discussed earlier, the recess iona l outwash sands as 
they occur in broad upland va ll eys are difficult to distinguish 
from the underlying Colvos Sand and,as mapped on Plate 1, 
the names of the two units may in some places be interchange­
ab le . Likewise, the coarse, poorly bedded rece ss ional outwash 
gravels are in many places indistinguishable from the ablation 
ti ll and are mapped with the till on many upland areas. 

Younger Clay 

Exposed only in a few places in the Kitsap Peninsula 
area is a well stratified unit of clay which is be l ieved to h;,ve 
been deposited in glacial Lake Russell (Bretz, 1913) at the 
close of th e Vashon glaciation. The 4- to 6-inch beds of buff 
to blue-gray clay over I ie Vashon til I and recessiona l outwash 
de11osits . Although found as high as 100 feet above sea level 
in small isolated exposures throughout the report area, this 
younger clay has been mapped on Plate 1 only in the Ora Bay 
area of Anderson Island and near Hansvil le in the northern 
part of the l<itsap Peninsula. 

Recent Alluv ium 

Sedimentary materials continue to be deposited through 
the present day. Postglac ial depressions and ponds have been 
the sites for deposition of silt, cl ay and peat. Streams have 
deposited sand and silt in valleys and across growing deltas at 
the heads of numerous Puget Sound embayments . 

b. Recessiona l gravel sti-ata di started by slumping, 
roadcut at 23/2W- 7F. 

Figure 23. VASH ON RECES SION AL OUTWASH 
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Table 2. A SUMMARY OF STRATIGRAPHIC UNITS OF PLEISTOCENE AGE IN THE KITSAP PENINSULA. 

Map 
Symbol 

Qvr 

Qvt 

Qva 

Qc 

Qg 

Qk 

Qss 

Qpu 

Stratigraphic unit Character and extent 
Thickness 

Water-bearing properties 
in feet 

Discontinuous bodies of unconsoli- May yield small to moderate 
recessional dated si It, sand, and gravel. 0-100 supplies of ground water for 

outwash Deposi ted by meltwater of Vashon domestic purposes where deposits 
glacier . have considerable thickness. 

..., 
~ 

,._ 
Extens ive till sheet which mantles Essentially impervious, but may Cl 

C: most of upland areas. Ti II varies 0-80 yield small supplies of perched 
0 t i II ..r:: greatly in compaction and com- ground water. \/) 

rel position . > 

Discontinuous bodies of unconsoli- Yields moderately large to large 

advance 
dated silt, sand, and gravel. 0-50 quantities of water where deposits 
Deposited by meltwater streams extend below water table. 

outwash from advancing Vashon glacier. 
-- I 

I Principally strati fied sand. Contains Primary formation presently uti I ized 
I irregular lenses of fine gravel, and by drilled wells where base below I 
I Colvos thin strata of clay and silt. Under- 0-300 water table. Sand yields domestic 
I Sand lies Vashon Drift throughout most quantities; gravel strata yield 
I of Peninsula. moderately large quantities. 
I 

unnamed 
Poorly bedded, pebble to cobble Domestic supplies obtained from 

gravel 
gravels. Primarily rust-stained, 0-400+ unconsolidated gravels near sea 
some decomposed, some cemented. level in Tahuya area of Hood Canal. 
Includes silt and peat beds. 

Principally well-bedded silt and clay, Gravel lenses yleld smal l quantities 

Kitsap w Ith occasional lenses of sand and 0-200+ of water, but formation normally of 

Formation gravel. In places contains peat beds. low permeability and yields little 
or no ground water. 

Principally stratified sand and gravel. Yields large quantities of ground 
Salmon Sp1·ings(?) May be stained buff or orange- 0-300+ water, frequently under artesian 

Drift colored in outcrop. Contains some pressure . 
silt, clay and till strata. 

Principally massive blue clay and Clay, silt and till strata yield little 

pre-Sa lmon si It . Deformed in most places. Con- or no ground water. Gravel may 

Spr ings(?) deposits, ta ins t i 11, volcanic ash, peat or 0-600+ yield small to moderate quantities. 

undifferentiated lignite, sand, and some gravel strata. Successful wells are few. 
Top of formation usually below sea 
level. 

GROUND WATER OCCURRENCE OF GROUND WATER WITHIN 
STRATIGRAPHIC UNITS 

The general features of ground-water occurrence, 
including a definition of ground water and a discussion of the 
water table , unconfined and confined ground water, ground­
water recharge and discharge, hydrau lics of a well, and 
salt- water contamination are given on Plate 2. 

TERTIARY ROCKS 

Volcanic Rocks 

Owing to their dense and extremely impermeable character 
the volcanic rocks are not important as aquifers and no wells in 
the report area are known to develop adequate supplies of ground 
water from these rocks . 
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Sedi1;-ientary Rods 

Many deep wells have been drilled into the sandstone, 
shale and conglomerate of the Tertiary Blakciey Formation, 
but most of these have been unsatisfactory as to yield a11d 
quality of wate1· obtained. Two wells drilled by the U.S. Navy 
at the south end of Bainbridge Island penetrate Lhis formation. 
Weil 24/2E-10R, 1700 feet deep, reportedly yielded only 
small quantities of saline water. Well 25/2E-36N, 1403 
feet deep, yielded less than 15 gallons per minute w·ith several 
hundred feet of draw down I and lhe water was of poor qua I ity. 
Wells drilled near the Watauga Beach community at Point 
Glover have experienced similar results. Well 24/2E-9G, 
400 feet deep, had a drawdown of rno1·e than 200 feet in 12 
hours of pumping only 2¼ gallons per 11inule, and the water 
was also undesil'ably higb in mineral content. Well 24/2E-
9L, 184 feet deep, flowed several gallons a minute bul the 
water was brc1ckish and not usable. Severa! other wells in this 
area produced barely mini1?1um c!omeslic supplies, although 
well 24/2E-9M, 200 feet deep and entireiy in the Blakeley 
Formation, produced sufficient water to supply several families. 

QUATERNARY ROCl<S 

Pre-S2.!t:1on Springs(?) Deposits, Undifferentiated 

These sediments are not normally to be considered an 
important source of ground water in the l<itsap Peninsula 
because of their generally low penn.eability. A few wells 
dri lied into the coa1·ser sediments at depth have produced 
moderate to large quantities of water; however, the casings of 
several of the deep wells are perforated in so many hol'izons 
that it is uncertain whethe1· water is being obtained from these 
older materials or frorn overlying aquifet·s. Owing to the 
difficulty in distinguishing from well logs between the Salmon 
So1•i110s(?) Drift matet·ials and the otde1· deposits of sand and 
grave( it is not certain which of the two fon1atio11s might be 
producing the main water supply. 

Deep sand and gr,wel strata interbedded with clay and 
silt are the chief aquifers in these older materials; some are 
reported to occur as much as 1000 or more feet below sea 
level. Wells developing water from these aquifers generally 
have lcw specific capacities and in many cases sand flowing 
into the wel!s is a problem. However, in a few cases wells 
penetrating the upper finer materials which serve as• confining 
!avers have obtained water under artesian flow conditions from 
the deeper coarser gravel materials. Such flowing wells have 
been drilled near Burley at 22/lE-lN, llA, and 120, two 
of which flowed several hundred gallons per 111i11ute when 
drilled. Flowing wells we1·e also drilled near Keyport at 26/ 
1E-36N, and along the shores of Sinclair blet in the 
Bremerton-Port Orchard-Annapolis area (•,'\Jells 24/lE-23B 
with a flow of 20 gallons a minute, 24/1E-25E with a 
pumping capacity of 1700 gallons a minute, and 24/1E-33L 
with a 'lumping capacity of 3000 gallons a minute). Several 
wells t1at were perforated in only the deeper horizoris (wells 
24/1E-25K and 36F) yielded several hundred gallons a 
minute at the time of d1·illing but the yields soon diminished to 
the extent that the wells were no longe1· usallle. 

The construction of deep wells in the pre-Salmon 
Springs(?) deposits, undifferentiated, entai is con sider ab le 
risk of failure as the formation is principally fine-grained, 
the permeable strata are not continuous and sustained produc­
tion can be developed only in aquifers that have free access 
to overlying formations. It is advisable to thoroughly test for 

yield all overlying permeable materials before attempting to 
drill deeper into the older sediments. 

Salmon Springs(?) Drift 

Because the coarse g1·avels of the Salmon Springs(?} 
Drift lie at or slightly above sea level and below the regional 
water table in 1r:ost of tile Kitsap Peninsula, it is probably the 
most important potential source of ground-water supplies for 
future development i:1 the report area. Lying below the fine­
grained Kitsap Formation, it is also capable of yielding large 
quantities of artesian ground water. 

Among the wells which show capability of yielding 
la1·ge supplies of grounc water from the Sahr.on Sp,·ings(?l 
Drift are those Ii sted below: 

21/2E-8C: Town of Gig Harbor; 340 gpm from 200 
feet below sea level. 

22/1E-12N: E. Black, near Burley; 600 gpm a1·tesian 
flow from 200 feet below sea level. 

24/1E-5E: Erland Point Water Company; 500 gpm frorn 
30-150 feet below sea level; initially had artesian 
flow. 

24/2E-7D: North Perry Water District; 800 gpm from 
50 -60 feet below sea level. 

26/1E-32M: U.S. Navy Ammunition Depot; 550 gpm 
from 75-300 feet below sea level. 

27/2E-7A: Town of Po1·t Gamble; 150 gom from 100 
feet below sea level. 

As noted under the discussion of the pre-Salmon 
Spr•ng:::(?} deposits, undifferentiated, some of the above 
listed wells may also be obtaini11g water from these older 
materials, 01· from both forriati 011s. 

Kitsap Formation 

The characteristically fine-grained sediments that corn­
pose most of the Kitsap Formation make the se(1uence unim­
portant as an aquifer. However, the impermeability of the 
fom1ation makes it important as an aquiclude, both as a base 
for perched, unconfined ground water and as a confining layer 
above the Salmon Sp1•ings(?) Drift gravels. The relatively 
thin and discontinuous sand and gravel lenses in the formation 
will yield small supplies of ground water, but the clay and silt 
strata yield little or no water. 

ln inland areas the Kitsap Formation's relationship with 
underlying materials must be inferred only from drillers 1 logs, 
and it is usually impossible to differentiate betw~en the sands 
and gravels of the Kitsap Formation and similar materials in 
either the Salmon Springs(? J Drift or the pre-Salmon Springs(?) 
deposits. Likewise, where the finer materials of the Kitsap 
Formation directly overlie the finer matertal s of the pre-Salmon 
Springs(?) deposits, it is difficult to separate the two forma­
tions. Where these fine materials grade together to form a 
thick sequence, wells may be drilled to considerable depth 
without successfully penetrating any coarse water-bearing 
sands and gravels. For that reason some risk is involved in 
drilling through the Kitsap Formation in search of the (!nder­
lying Salmon Springs(?} Ori ft aquifers. Generally, if the 
Salmon Springs(?) Drift is present, it is usually encountered 
within 70 to 150 feet below the top of the Kitsap Formation. 
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Unnamed Gravel 

The unnamed gravel is the primary aquifer underlying the 
beachfront properties along Hood Canal in the Tahuya area. 
Here the gravel has yielded domestic supplies to wells dr illed 
to depths of 30 to 40 feet, with the water leve ls standing 
sl ightly above sea level. Salt-water contamination in this area 
cou ld pose a problem if wells were pumped at excessive rates. 
The rust-stain ed appearance of the gravel in many exposures 
suggests that ground water derived from the formation may con­
tain undesirable amounts of irnn . 

Vashon Drift 

Colvos Sand 

The Colvos Sand is the most widely developed source 
of ground water for domestic supplies in the report area, with 
the coarser sands and gravels forming the chief aquifers . The 
regional water table lies above the base of the formation in 
most places and most we lls obtain water under unconfined 
water-table cond itions. Locally, interbedded clay and si It, 
and overlying till serve as confining and perching sti·ata to 
small bodies of ground water. 

The typical domestic well obtaining water from the 
Colvos Sand has a 6-inch open -bottom casing, is drilled to a 
depth of 100 to 150 feet, and wi II produce 15 to 20 gallons 
a minute . Proper screening and development of such wells 
may result in production of 50 or more gallons a minute. 
Among we lls that show capability of yie lding moderate to 
large supp li es of ground water from the Colvos Sand are the 
following: 

21/2E-21C: Westbridge Estates Water Company; 300 
gpm from 255-foot we ll. 

22/lW-llJ: Un ion Oil Company; 200 gpm from 352-
foot well. 

23/lW-llJ: Kitsap County Airport; 200 gpm from 
150-foot well; abandoned after spring supply 
located nearby. 

23/2W-13H: State Department of Institution s; 250 
gpm from 180- foot well; drilled to 210 feet but 
pu II ed back and fi II ed to 18 0 feet. 

23/1E - 7D: Sunnyslope Water Assn.; 200 gpm from 
220-foot well. 

23/1E-14A: C. Sowa; 100 gpm from 145-foot well, 

Advance Outwash 

Vashon advance outwash deposits are highly permeable 
but usually occur above the reg ional water table . Where these 
mate,•ials occur in considerable thickness and extend below the 
water table moderately large supplies of ground water may be 
obtained. Where till overlies these saturated ma terials, con­
f ined ground water may also be obtained. In the till -mantled 
Clear Creek valley north of Silverdale several wells tap con­
fined grnund water zones in the advance outwash sands and 
gravels. 

Till 

Because of its compact, dense, and highly impermeable 
character, ti II cannot be cons idered as a water-bearing unit 

except where more permeable sand and gravel lenses occur 
within it. Wells tapping such limited aqui fers are usually 

• large diameter dug wells, useful on ly for small domesti c 
supplies, and frequently such wells go dry during the late 
summer months . 

The primary value of the glacial ti II is in its serving as 
an impermeable base for perched ground water bodies and as 
an impermeable cap for confined ground water . Where tile ti II 
"drapes" or caps a sloping upland surface it also reduces the 
loss of ground waler to springs. 

Recessional Outwash 

Where the recessional outwash deposits occur in con­
siderable thickness and areal extent in upland valleys, small 
to moderate supplies of ground water may be obtained. In 
places where the coarser sands and gravels extend below the 
regional water table, they are capable of yielding moderate to 
large supp li es . The fine-grained chat·acter of some deposits 
prevent them from being highly productive; these sandy deposits 
are found in the valleys of Un ion River, Garst Creek, Olalla 
Creek, Long Lake, Curley Creek , Burley Creek, Blackjack 
Creek, and Minter Creek. Small domestic supplies are 
obtained from large diameter wells dug into the saturated 
portions of these sands. 

The recessional outwash also occurs in local depressions 
on the undulating surface of the Vashon till, and perched ground 
water accumulates and is available from shallow dug wells. 
Becau se such perched aquifers are limited in extent and storage 
capacity, the water levels normally exhibit a marked seasonal 
fluctuation, and many such aquifers becom e depleted during the 
late summer months. 

Younger Cl ay 

As the younger clay is usually found above the water 
;ib le and is highly impermeable, it is of no importance as an 

aquifer in the report area. Moreover, because it mant les the 
surface in a few low bank shoreline area s, the clay tends to 
impede the downward percolation of precipitation to the under­
lying aquifers. 

Recent Alluvium 

Except where the water table intersects these materials 
near ground surface adjacent to streams and lakes, Recent 
alluvial deposits are of li ttle importance as aquifers. However, 
depending upon local characteristics of permeabil i ty, alluvium 
influences the rate of downward percolation of precipitation to 
the local water table. 

AREAL OCCURRENCE OF GROUND WATER 

GENERAL 

Plate 2 shows the location of wells on the Kitsap Penin­
sula and certain adjacent islands on which information on well 
yields and water levels has been obtained from dr i llers' logs 
and well canvasses of the area . The well . locations are desig­
nated by symbols identifying them as dug or drilled , and 
signifying whether or not a well log is available. The numerals 
beside each wel I describe either (1) the altitude of the water 
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level above mean se<1 level and the pumping car>acity in g.tl Ions 
pet· minute, or (2) the land surface altitude above mean sea 
level of flowing wells anJ the flow in gallons per minute. 

Appendix A tabulates information only on wells used 
as a basis for the development of the diagran:matic cross 
sections shown Oil Plate l. Information Oil all other wells 
may be obtained from the State Division of Water lfosources. 

As noted on Piate 2 there are large a1·eas for which well 
information is not available. It n1ay be presumed that these 
areas are either {1) largely unpopulated, (2: se1·ved by shallow 
dug v,ells wl:ich supply only the 111111imwr. dornestic needs, (3) 
supplied by surface springs or streams, 01· (4) set·ved by large 
community waler systems. 

The developr:1enl of an extensive regional waler table 
beneath the Kitsap Peninsula is precluded by the high degree 
of dissection of the land. The ground-water table beneath each 
peninsula and islanc: has as its base level the surrouncing 
marine waters. Along the shore I ines of the pe11insula the water 
table is near sea level while farther inland il rises and roughly 
parallels the topograpl1y of the up,and areas, rising beneath 
hills and dropping near lakes and stream valleys. Locally, 
perched ground-wate1· bodies wi 11 be found at higher altitudes 
where the till capping has created a relatively it:1iJe:rneable 
base underlying pockets of recessional sands and gravels. 
Suclt aquifers are usually tapped by sha!low dug wells and 
supply the min,rn1111 domestic requi1·e;i1ents of 111any of the small 
farmsteads which occupy the UJ>lands. 

The following discussion describes the general a1·eal 
distribution anci availability of ground-water supplies in the 
various provinces of the repo1t area. Tables 3 thrnugh 9 list 
those wells within the separate provinces that have been tested 
by drillers to be capable of producing moderate to la,·ge supplies 
of grou.1d water. Besides I isting the general area, wel I number 
(see Fig. 9), and name of owner or tenant, the tabulation 
presents the following information: 

Altitude; altitude of ground surface at wel I, in feet 
above niean sea level. 

Depth and Diam.: depth of weli in feet, and diameter 
in inches. 

SWL: static water level in well befo1·e pu111ping, 
r11easw·ed in feet below land surface. 

Dd: drawdown in feet of water level during pumping. 
Yield (gpm): gallons per minute yield o! pump. 
Capacity (gpm): estimated potential yield ill gal Ions 

per mirmte,when 2/3 of available drawdown is 
utn ized. 

NORTP.ERN UPLAND 

Small to moderate supplies of ground water arc obtained 
fro111 sand and gi-avel aquifers in the northern upland. As pre­
cipitation decreases toward the northern part of the Kitsap 
Peninsula (Plate 4), annual recharge to the aquife1·s also 
decreases. 

Most of the wells in the vicinity or Foulweather Bluff, 
at the extreme northern end of the report area, obtain water 
from sand and gravel aquifers v,hich are usually penetrated al 
altitudes close to sea level. A 1206-foot gas test well was 
drilled at 28/2E-l 7M and penetrated mostly sand and clay 
except for a gravelly zone from 740 to 772 feet. Many of 
the sand zones above this gravel zone were water-bearing. 

Water from most of the wells in this area is high in 
dissolved mineral matter, and some has an unpleasant taste. 

In general, Lhe ceep wells located on upland areas 
must first penetrnte the ti 11 and underlying deposits before 
reaching the Salmon Springs(?} Drift sand and gravel aquifers 
at or near sea level. Othcrwi se shallow dug wel Is may supply 
small quantities from local bodies of ground ·,\later perched on 
the till, 

In the l<ingslon area g1·otmd-water withdrawals ar·e 
chiefly from sha:low domestic wc!ls dug into the WI or u11der­
lying materials. Deeper wells indicate the area t.o be undel'lain 
pl'imarily by sand and silt. Well 27/2E-25N at the Kingston 
Ferry dock was drilled to a depth of 298 feet in fine-g1·ai11ec! 
sediments and obtained water from a 6-foot sand stt·atum be­
tween 266 and 272 feet, Finished with a 0.010-inch slot 
screen, the well tested at about 50 gallons per minute wh;ch 
shows the capability of an efficiently constrncted well in this 
areo1. 

The water tab le is usually shallow beneath the low land 
areas in and adjacent lo l<ingston, but lies more than 100 
feet beneath some of the adjacent uplands. Seve1·al wells per 
far1:1 may be required to obtain ground watel' in quantities 
suitable for irrigation in this area. 

Other than from shallow dug wel Is, most of the domestic 
suppl1es in the no,thern Llllland are obtained from the several 
streams and spring zones located in the majo1· upland valleys. 

CENTRAL UPLAND 

Records of wells on much of the central upland indicate 
that the malerials underlying the Lill are generally fine grainct!, 
with sand strata forming the principal aquifel'S. Adequate 
screening 01· perforation and cffic ,ent wel I construction are 
required for develop111e11L of i1·rigation or other large supplies 
from aquifers beneath this UJJI and. 

Tertiary sedimentary rocks of tile Blakeley Formation 
are ex110sed above sea I eve! south of Tracy ton, and this belt 
of impern1eab!e rocks extends beneath the southern enrl of 
the central upland. For this reason large supplies of ground 
water cannot be found at great depth i11 this a1·ea. 

BAINBRIDGE ISLAND 

Except fo1· Tertiary bedrock underlying the s:rnthem 
part of the Fort Ward peninsula, Bainbridge Island is undet·­
lain by Pleistocene sands and silts with minol' amounts of 
grave!s. In most places 011 the upland these deposits are 
ovet· lai11 by a thick man tie of Vashon ti 11. Most of the individual 
domestic supplies on the island are obtained from shallow dug 
wells tapping 1Jerched ground water above the till. Deeper 
drilled wells are generally finished with open-bottom or per­
forated casings, obtaining water from coarser sand and gravel 
strata of the Colvos Sand. In general, the more permeabie 
aquifers a1·e found at depths of less than 200 feet below sea 
level. Several wells have yielded moderate to large sup1Jlies 
at grnater depths, but tbe available stratigraphic data indicate 
that considerable risk is involved in attempting such develop­
ment. The wate1· level is sh al low in most wells, seldom 
exceeding iOO feet belo-.v land surface. 

Most wells drilled in the Eagledafe district at 25/2E-
35 obtain water from sand strata of the Colvos Sand near sea 
level. These materials yield supplies sufficient for domestic 
requirements, although it is not known whethe1· or not they are 
capable of yielding adequate water for irrigation purposes. 
Depths lo water locally exceed 100 feet. 
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Tab le 3 . WELLS ON THE NORTHERN UPLAND CAPABLE OF PRODUCING MODERATE TO LARG E SUPPLIES 
OF GROUND WATER. 

Wel l Number Owner/Tenant A ltitude 
Depth and 

SWL Dd 
Y ield Capacity 

Genera l area Diam . (gpml (gpml 

Hansvil le 28/ 2E-16J 10 132 X 6 3 9 40 250+ 
22B U.S.C .G. 80 109 X 6 76 ---- 50 ----
32G CI iffs ide Develop- 100 120 X 6 92 10 5 0 50 

ment Company 

Port Gamble 27/2E- 7A Pope & Talbott , Inc . 40 1 69 X 10 56 66 100 120 

Lofa ll 27/ 1E-14 P Jensen, Richards, & 50 126 X 16 35 42 60 80 
Olhava, Inc. 

King ston 2 7 / 2E - 25D1 l(ingston Water Users 260 60 X 24 0 17 65 150 
Corp. 

2502 U.S. Cot·ps of 260 295 X 6 230 24 20 40 
Engineers 

25N State of Washington 5 298 X 8 - --- ---- 50 ----
(ferry dock) 

Indiano la 26/ 2E-10Rl 120 70 X 8 0 3 5 35 50 
10R2 120 260 X 8 90 120 24 24 

Suquamish 26/2E-16 P Suquam i sh Improve- 120 150 X 8 10 15 25 200 
ment Co. 

Poulsbo 26/ 1E-13C 360 248 X 6 119 5 22 300+ 
14G 6 0 120 X 6 + ---- 60 (F lowed 60 

26/ 2E-18D 365 284 X 6 115 35 125 400 
30M 200 208 X 8 174 15 250 350 

Wells in the Winsl ow area at 25/2E-26 & 27 obtain 
water from sand and gravel strata generall y encountered at depths 
of less than 200 feet; many of these aquifers are capable of 
y ie lding small irrigation supplies . 

the bedrock surface. In the northern part of the Fort Ward 
peninsula, two or three wells have penetrated suffic ient th ick ­
ness of sand and grave l strata to prov ide moderate supplies 
of ground water . 

Several we ll s on the up land in the Seabold area at 
26/2E-33 have fai led to obtain adequate supp l ies for even 
domestic requ i rements owing to the f ineness of th e materials 
encountered. However, since most of the unsuccessfu I wel Is 
bottomed at altitudes above sea leve l , the character and water­
bearing properties of the material s lying be low sea level are 
not known. Many wells located at low altitudes around the 
margin of the upland have obta.ined satisfactory supplies from 
sand and gravel strata w ithin the first 100 feet below sea 
level; if these aquifers extend below the upland, they could 
be tapped by deeper wells on the upland. 

Tertiary rocks of the Blake l ey Format ion under lie the 
southern end of Bainbridge Island . These re latively imper­
meable, well consolidated sedimentary rocks are found exposed 
in the south half of the Fort Ward peninsu la and along the 
lower slopes overlooking B lake ly Harbor. Wells dug or drilled 
in these areas obtain only meager supp li es of ground water for 
domestic use, in most cases the water being obtained from 
overl ying Pleistocene sands and grave l s f il li ng depressions in 

WESTERN UPLAND 

Genera ll y , ground - water development on the western 
upland has been fat domestic supplies, most of the we l ls 
being shallow dug wells that obtain perched ground water from 
the t i ll or overlying outwash materials. The deeper dri ll ed 
we l Is penetrate the ti 11 and obtain water from the underlying 
Colvo s Sand or older formations. Several large- capac ity wel l s 
have been dri I led at the U.S. Naval Stat ion at Bangor, and 
at the U.S . Navy base at Bremerton. 

The Camp Un ion area i s a smal I, sparsely populated 
district in the central part of the western upland at 24 / lW-5, 
6 and 7. The land surface i s mantled by 30 to Ll O feet of 
till, with most drilled we ll s pass ing through the til l to obtain 
water from the underlying Colvos Sand with in 150 feet of land 
surface. Although these wells now yield only domestic supplies , 
they are probably capable of yielding larger supp l ies wi th proper 
development. 
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Table 4. WELLS ON THE CENTRAL UPLAND CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF 
GROUND WATER. 

General area Weil Number Owner/Tenant Altitude 
Depth a·1d 

SWL Od 
Yield Capacity 

Diam. < gprnl (gpm} 

Scandia 26/1E-27J 40 86 X 6 0 5 30 35J 

Keyport 26/1E-36M U.S. Navy 20 1,()36 X 12- + 50 1750 1750--!-
22 

Silverdale- 25/1E-16J 200 206 X 8 99 7 25 250 
Dyes Inlet 218 50 70 X 6 27 6 22 100 

28R 80 92 X 6 
' 

23 7 25 150 

Gi lberlson 25/1E-24H 15 274 X 8 20 250 1500+ 

Meadowdale 25/1E-25M 230 143 X 6 70 5 50 450 

E. Bremerton 24/lE-lR N. Peny Ave. Water 330 419 X 12 llO 81 750 750+ 
Company 

24/2E-7D N. Perry Ave. Water 320 480 X 8 98 ll2 412 800 
Company 

' 

Table 5. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON 
BAINBRIDGE ISLAND. 

---
! 
i 

Depth and Yield Capacity 
General area Well Number Owner/Tenant Altitude SWL Dd i 

Diam. (gpml ! (gpm) 
i 

Manzanita 25/2E-l 7C U.S. Navy 155 910 X 6 100 45 30 300 
Bay 

Winslow 25/2E-26H 125 168 X? ---- ---- "100 families" 
26N Federal Housing 20 

Authority 
26P Commercial Ship 10 

Repair 

Fort Ward 24/2E-108 180 

In the Holly area 01, Hood Cana.I, data obtained from 
two deep wells Indicate that the area is underlain mostly by 
fl11e••grained matel'ial s. Wei I 24/2W .. l 7R In the Anderson 
C1•eek val:ley was drl 11,ed to a de1)th of 394 feet 1 and only a 
small $upply was obtained from the fine-grained sedi111ent.s 
that occurred at 2 8 feet and below. Well 24/2W-l 9 A, 184 
feet deep 1 als,o penetrated only fine sediments which were not; 
very l)rodLlctlve. In this area it appear.s that wells are drilled 
at co11siderable risk of failure. Since numerous springs .issue 
along the uppe1· surface of the clays. which crop out along the 
valley slopes and the slope to Hood Cana,!, it would appear that 
such sources of surface-water supply would be the most reliable. 

163 X 12 0 100 40 ; 40 

761 X 8- + ---- 300 ----
4½ 

98 X 12- 35 ---- 60 60 
8 

Little information is available on groLlnd-water conditions 
In the shore I ine area of Hood Canal between Holly and Muisqueti 
Point (22/3W .. 18N). A few isolated homes a11d summer cabins 
,are located near beach level or 011 bluffs overloold119 this largely 
undeveloped part of the western upland. Water su1)plles here 
have been dependent upon local springs and smal I intermittent 
stream.s that drain the upland above, The unnamed gravels that 
form these bluffs are generally coarse and porous and, with few 
observable ti 11 or clay strata to impede downward perco latlon 
of precipitation falling upon the :1Jpland, it appe,ars that these 
mat,e,rial s are essentially barren of ground water until $aturatim1 
of the gravels. is attained near sea level, 
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Table 6. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON THE 
WESTERN UPLAND. 

Depth and 
SWL Dd 

Yield Capacity 
General area Wei I Number Own er /Tenant Altitude Diam. (gpm) (gpm} 

Lofall 27 /1E-33Nl 
33N2 

Bangor 25/lE-60 U.S. Navy 
26/lE-321< U.S. Navy 

32L U.S. Navy 
32M U.S. Navy 

Seabeck 25/lW-200 

Scandia 26/1E-27J 

Cl1ico 24/1E-5E Erland Point Water 
Company 

l<itsap Lake 24/1E-17B Harlow & Burke 

Bremerton 24/1E-23E U.S. Navy 

: 

Union River 23/1W-3N 

Hood Canal, 22/2W-1C --- Dunsmore 
east arm 91< CI i fton Beach Coop . 

Water Assn. 

Upland, above 23/2W-13H State Dept. of 
Hood Canal Institutions 

From Musqueti Po;nt Lo Tahuya and beyond, along the 
east arm of Hood Canal, extensive development of waterfront 
property has increased the demand for ground water. Ground 
water is being obtained from 3(Ho 40-foat wells drilled into 
the unnamed gravels and Vashon Drift sands and gravels. 
Water levels in these shoreline wells stand slightly above sea 
level and it must be expected that excessive withdrawal from 
such shallow wells may result in saline contamination. 

In the Seabeck-Warrenvi lie area on Hood Canal, ground 
water has been obtained mostly from small diameter drilled 
wells which penetrate the till and tap aquifers In the under­
lying Vashon advance gravels and Calvo$ Sand. Some wells 
obtain artes,ian flow where the till has served as a confinl,ng 
layer above the underlying sands aml gravels. Well 25/lW~ 
14F near Warrenville penetrated 208 feet of clay and silt 
and was eventually abandoned. 

120 200 X 6 142(?) 17 25 50 
120 260 X 6 132(?) 15 13 100 

320 207 X 8 127 15 35 100 
295 690 X 18- 228 82 350 1500 

8 
295 165 X 8 129 2 30 300 
300 700 X 10 ----- ----- 550 (reported yiel 

95 190 X 6 90 10 30 150 

5 86 X 6 0 5 30 350 

120 251 X 12 + 42 500 500 

170 363 X 6 90 20 50 450 

30 2000 X 26- ---- 50 1500 ----
12 

160 94 X 6 52 10 24 75 

10 42 X 6 10 12 100 100 
10 71 X 6 27 18 1800(?) 1800+(? 

400 180 X 6 141 15 125 250 

SOUTHERN UPLAND 

Present ground-water development in the southern 
upland is primarily for domestic purposes. The water table 
is within 100 feet of land surface in most places except 
the uplands adjacent to Puget Sound or deep valleys where 
the water level is lowered by spring seepage along the slopes. 
Along the shorelines of Puget Sound the water table lies 
slightly above sea level; similarly along the drainage courses 
the water table usually stands slightly above the level of the 
streams or lakes. The aquifers are chiefly i11 Pleistocene 
sands, and gravels, ex.c.ept at Point G,lover, where smal I yields 
have been obtained from Tertiary sedimentary rocks. 

d} 

The, Scandia area, a small farming and residential 
comnwnlty located a.long Liberty Bay in the northern part of 
the western 1~pland, is mant.led by tUI up to 60 feet thicl<. 
Ground~water supplies are obtained mostly from shallow dug 
wells, although a few deeper drilled wells have produc.ed 
domestic supplies, Wells 26/1E-27J and .34C p.enetrate as 
much as 1:38 feet of clay benea~HI II before the deeper gravel 
aquifers are reached. 

Several large .. produclng municipal supply wells have 
been drilled along the south shoteline of Sinclair Inlet in the 
Port Orohard-Annapolis area. Most of the wells penetrate 
sand and gravel tnater!als underlying the Kitsap Formation 
clays and most tap confined aquifers ill both the underl'ylng 
Salmon Springs(?) Dr,lft and ,,re-Salmon Springs('n deposits, 
undiffer,entlated. Several wells here have a,rtesian flows of 
over 100 gallons a mlnut.e, with well 24/l.E-25E (City of 
Annapolis) having a flow of 750 gallons a minute recorded 
111 1949 and well 24/1E .. 25M (City of Port Orchard) reported'.y 
having a flow of 400 gallons a minute. On the up!.and south 
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Table 7. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON THE 
SOUTHERN UPLAND. 

General al'ea Well Number Owner /Tenant Altitude 
Depth and 

SWL Od 
Yield Capacity 

Diam. (gpm) (gpt11) 

Port 01·chard- 24/1E-25El Annapolis Water Di st. 35 1133 X 10 +3 55 1700 l 1700+ 
: 

Annapolis 25E2 Si Iver Springs 10 314 X 6 + ---- 130 Flow ----
Brewing Co. 

25G Federal Housing 120 1005 x 24 ---- ---- 350 ----
Authority 

26K Town of Port 100 792 X 10- 35 42 620 i 2000+ 
Orchard 5 I 

331( City of Bremerton (sevet'al wells here, averaging about 50 feet elevation, depths of 
245 to 587 feet, all flowing, with well capacities of 800 to 
over 2000 91Jm. 

33L City of Brerner~on 25 622 X 16 ·+ 68 1080 2000+ 
24/2E-31A A1111apol:s Water Dist. 350 1006 X 22- 223 91 325 1500+ 

16 

Point Glove1· 24/2E-161< U.S. N;;vy 25 136 X 18 5 33 400 1000 
16L Watauga Beach 60 141 X 8 47 25 205 600 

Community Water Co. 

Manchester- 24/2E-15P U.S. Navy 63 353 X 8 53 57 200 600 
Yukon Harbor 15N U.S. Navy 92 305 X 12 79 52 60 200 

22M Mancheste1· Water 15 116 X? 11 15 150 1000 
District 

27M 40 100 X 6 + 25 48 150 
33H 20 134 X? + ---- r:I ow ----
33J MancheHe1· Water 20 185 X 12- + 43 420 1500 

District 8-6 

Bethel 23/lE-lG 330 34 X 36 22 I 5 200 ?•' 

" 14A 280 145 X 6 93 7 2.2 100 
21J 390 101 X 6 6 0 40 100 
17Q Presbytery of Seattie 440 83 X 6 57 5 20 100 

Sunny slope 23/lE-7D Sunny slope Water Dist. 220 220 X 8 142 28 110 200 
2:3/2E-7G 160 132 X 8 91 ''0" 22 100+ 
23/lW-llJ l<itsaµ County Airport 430 150 X 48 115 ~ 75 200 

Olalla Creek 23/2E-33F 390 70 X 6 6 12 27 100 
Valley 

Burley Creek 22/lE-lP 130 638 X 8- 8 40 50 400 
Valley 6-4 

4K 280 99 X 6 3 20 32 lOO 
14B 65 122 X 6 28 5 24 300 
l2N 20 220 X 6 + ...,...,_..., 600 Flo • ............. 

15M,: 245 194 X 8 124 56 200 200 
23E 250 169 X 6 10 5 7 120 
231< 10 49 X 0 26 3 24 100 
2t:J:Cl Peninsula Schoo,1 80 153 X 6 33 45 60 150 

Dist. 401 
24C2 35 105 X 6 + 

_, ___ 
60 Flow ----

24F 40 151.x 6 + 30 40 150 

22/2E-17M .345 124 X 6 107 1 20 250 
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Tab le 7. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON THE 
SOUTHERN UPLAN D. (continued) 

Yield Capaci ty 
General area We i I Number Owner/Tenant 

Depth and 
Altitude Diam. 

SWL Dd (gpm) (gpml 

Gig Harbor- 21/2E-51< Harbor Springs Water 

Crescent Company 

Creek valley 22/2E - 32G 

32P Town of Gig Harbor 

of Port Orchard some difficulty has been experienced in develop ­
ing large ground-water supplies, owing undoubtedly to the wells 
not being dt·illed deep enough to go beneath the sands and silts 
of Colvos Sand and l< itsap Formation which in this area are not 
saturated much above sea level. It i s probable that wells 
drilled 100 to 200 feet below sea level would tap the 111ore 
productive deeper sands and gravels of the Salmon Springs(?) 
Drift and older deposits. 

Blackjack Creek va ll ey , a Few 111 i les south of Port 
Orchard, is one of the more important farmi ng distr icts of the 
southern upland. Th is upland valley is surrounded by till­
mantled uplands wh ich rise to 200 feet above the valley floor .. 
The valley floor and lower parts of the surrounding slopes are 
underlain by Colvos Sand and probably some Vashon recess iona l 
outwash sands. To date only one or two wells have been 
dri I led in the Blackjack Ct·eek valley for the purpose of irr igation, 
most wells be ing used for domestic supply or small commun ity 
systems. Most irrigation water in the valley is obtained from 
Blackjack Creek and adjacent tr ibutar ies. Howe vet·, with proper 
we l I construct ion and penetration into the deeper aquifers in 
the Colvos Sand and Salmon Spr ings(?) Dt·i ft, wells in this 
area should produce 50 to 100 gallons a minute. As the water 
table here lies s light ly above creek level , shallow dug 01· 
dri lled wells tapping the finer valley sediments adjacent to the 
streams produce sufficient quanlities of water for dome stic pur­
poses. Depth to water beneath the slopes rising from the valley 
floor generally increases with distance from the streams. 

A low divide separates the drainages of northward-f low ing 
Blackjack Creek and southward - flowing Burley Creek, although 
both drainages together form a shallow north-south trending 
trough. The Burley Creek valley , I ike the Blackjack Creek 
valley, is underlain by the Co lvos Sand and Vashon recessiona l 
outwash. Here, too, ground-water deve lopment for irrigation 
purposes has been sma l I, with most irr igation water being 
supplied from Burley Greek and tributaries. In the upper Burley 
Creek valley it is probable that moderate to large supp l ies of 
ground water can be obtained from we l ls dril l ed to depths of 
200 to 400 feet and tapping the deeper aquifers of the Colvos 
Sand and underlying Salmon Springs(?) Drift. 

In the lower part of Burley Creek valley, near. Bur ley 
and Purdy, several we l ls, penetrating confined aquifers in the 
Salmon Springs(?) Drift and pre-Salmon Spr ings(?) deposits 
200 to 375 feet below sea level, have produced large artesian 

flows. Artesian flow has been obtained from such wel Is located 
less than 120 feet above sea level along the valley slopes, 
with artesian pressure increasing in those wells drilled at lower 
altitudes. Water obtained from these deeper aquifers has an 
odor of hydrogen sulfide. On the uplands bordering the Burley 

70 156 X 10 46 24 40 120 

85 175 X 6 + ---- 100 Flow 

30 120 X 10 + 75 400 (Flows 
30 gpm) 

Creek val ley small domest ic supplies are obta ined from shallow 
dug wells penetrating water bodies perched on the ti 11 . 

Another maj or shallow trough I ies in the eastern part of 
the southern up land and is herein cal led the Cur ley Creek- Long 
Lake-Olalla Creek val ley. Beginning near Colby on Yukon 
Harbor at 24/2E-33R, the va lley ascends at a low gradient 
southwesterly up the Curley Creek drainage to Long Lake, 
beyond which a low drainage divide Is crossed and the Ola lla 
Creek valley descend s in an equally low gradient southeaster ly 
to Olalla Bay on Co lvos Passage at 22/2E-3M . The entire 
length of the valley i s underlain by Colvos Sand and Vashon 
recessional deposits, and the water table is shallow along the 
valley floor, being sl ightly above stream and lake level in most 
places. Most of the domestic requ irements of the smal I fat·m­
steads occupying the stream val leys and the waterfront homes 
011 Long Lake are supplied by shallow dug and dr i I led wel Is 
and by the m1me1·ous spr ings which Issue along the slo (Jes 
adjacent to the va l ley floor. Irr igation of small farms is done 
almost enti rely from the creeks occupying the valleys. It is 
probable that moderate to large supplies of groLmd water may 
be deve loped through wells drilled into the deeper aquifers of 
the underlying Salmon Springs(?) Drift. On the uplands 
ad j acent to the valley I domest ic supplies are obtai ned from 
shallow dug wells tapping small local aquifers perched on the 
ti 11 . 

Point Glover is a rural residenti al area five mi les north ­
east of Port 01·chard. As most of the area i s underlain by 
Te,-ti ary sedimentary rocks of the Blakeley Fonnation, the,·e 
has been l itt le ground-water development there. Springs issuing 
a long the surface of the bedrock and dra ining smal I pockets of 
sand and gravel supply some domestic requirements. A few 
we ll s supply two to three gal Ions per minute, but the large 
community supply systems must pipe water from wel ls dt·illed 
into thicker unconsolidated Ple i stocene materia ls a mile and a 
half south of the Po int. A 136-foot deep U.S. Navy well 
(24/2E-16K) yields about 400 gallons a minute, and well 
24 / 2E-16 L , be longing to Watauga Beach Community Water 
Company, 141 feet deep, has a capacity of 600 gallons a 
minute from these materials. 

B lake Is land located in Puget Sound one and a half miles 
north of Point Southworth has in recent years been the subject 
of much speculation as to the possibility of obtaining an 
adequate supply of ground water for the requirements of Blake 
Island State Park. Several test holes were drilled before we l l 
24 / 2E-25P was dr i l led at an altitude of 160 feet near the 
highes t point on the island . The well was drilled to a depth 
of 190 feel and yielded about 50 gal lons a minute. The water 
level stood at about 15 feet above sea level. 

DNR-00003823 

(b) (6)



46 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Tabfe 8. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON VASHON 
AND MAURY ISLANDS. 

Depth and 
SWL Od 

Yield Capacity 
General area Well Number Owner IT en ant Altitude Diam. ( gp111} (gpm} 

Vashon Isl and 21/2E-1M 300 183 X 6 138 4 20 150 
22/2E-241< 300 193 X 8 129 10 50 200 

Maury Island 22/3E-16F Queen Cily (KIRO} 60 462 X 8 55 60 40 300 
Brnadcasting Co. 

21J 400 518 X 6 378 ? 25 25+ 
22K Boise-Cascade Corp. 210 348 X 12 203 26 300 300+ 
230 Wise Investment Co. 400 382 X 8 338 17 30 300 
31J --- Fischer 360 493 X? ---- ---- 40 40+ 
32C Bard & Howard 240 423 X 12 238 80 128 200 

Table 9. WELLS CAPABLE OF PRODUCING MODERATE TO LARGE SUPPLIES OF GROUND WATER ON THE 
GIG HARBOR PENINSULA AND FOX ISLAND. 

Altitude I Depth and SWL Dd 
Yield Capacity 

General area Well Number Owner /Tenant Diam. (gpm) (gpm} 
' 

Uoland north 2 l/2E-8C Town of Gig Harbor 
of Narrows 171( 
Bridge 21C Westb1•fdge Water Co. 

Wollochet Bay 21/2E-24J 
300 
30F 
300 Wollochel Harbor 

C!ub &

Fox Island 20/2E-6N 
2Q 

Other parts of the southern upland are not heavily pop­
ulated and little information is available on the ground-water 
potential except along the shoreline areas of Case Inlet, 
Henderson Inlet anc! Colvos Passage. There :ieach homes 
obtain water from spring zones located a.long the upper surface 
o.f the Kitsap Formation near beach level, and from wells 
d1• ii I ed to depths that tap ground w al:.er near sea I eve I • Mo st 
are 6-incl1 wells that were bail-tesbed at 20 to .l00 gal Ions 
a minute 1 and obtain water from the Colvos Sand and Sal man 
Springs(?) Drift gravels.. The western half of the southern 
upland is largely mantled by th'lck deposits of coarse gravels 
of Vashon ablation ti 11 a11d recessional outwaslv these deposits 
have discouraged development of the area for farmsteads and 
little Information is therefore available on the ground-water 
potential there, The few small farms located along stream 
valleys and summer homes located on the shores of small 
lakes scattered across this part of the southern upland obtain 
water supplies from. these surface-water bodies or from shallow 
wel!ls dug adjacent to the streams and lakes .. 

60 375 X 18 ---- 31 340 340+ 
320 397 X 8 220 5 100 500+ 
200 255 X 8 195 7 35 150 

10 35 X 6 + 19 60 70 
40 66 X 6 28 6 20 80 
40 65 x 6 35 25 66 50 

130 193 x 8 125 10 80 400 

75 119 X 8 70 13 45 100 
200 122 X 6 62 15 40 80 

VASHON-MAURY ISLANDS 

As in other upla11d areas af the Kitsap Peninsula, 
Vashon and Maul'y Islands are uncierlain by varying thicknesses 
of Vashon Drift. The development of ground .. water supplies on 
these islands has been li111lted chiefly to shallo,w dug domestic 
wells that supply the farmsteads 110t otherwise served by com­
munity water syst,eins .• A few deeper drilled wells obtain 
wate.r for irrlgaU011 of some upland farms a.nd fo1• small group 
domestic supplies. Orillers 1 rec,ords and data on 1,u111p tests 
and well yield$ are lacking for much of the area. In a few 
places on the uplatids domestic supplies are obtained fro.m 
large cisterns constructed ta, capMe rainfall fr.0111 roof dl'a.in­
pipes. 

Although springs have provided the pl'ima.ry sources of 
community water $Upplies for Vashoh and Maury Islands, 
future development a1~d residential growth of the Islands will 
depend more heavily upon ground-wat.E!I' supplies developed 
from deeply drilled weH s. Mode1•ate supplies of ground water 
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are probably available to wells that tap deeper aquifers in the 
ColvosSanc and in the Salmon Springs(?) Drift. Near sea 
revel along shoreline areas water can be obtained locally from 
relatively shallow werls. On the upland areas the water table 
slands at altitudes of 100 to 200 feet above sea level, 

GIG HARBOR PENINSULA-FOX ISLAND 

The up:and areas of the Gtg Harhor peninsula and Fox 
Island a1·e ,rrnntled in most cilaces by Vashon till and recession­
,,! outwash whtch supply perched ground water to shallow dug 
domestic wells. The till also serves to underlie spring zones 
::i,1 the uprar..ds. Spl'ings also occur at the upper surface of the 
Kitsap Formation e>:posed along shoreline bluffs, and provide 
local domestic supplies although no large quantities of su1·face 
,•,ater have been developed on the peninsula fot community 
supµlies. 

Drilled wells obtain w2.ter at 01· slightly 2,bove sea 
level along the shorelines of the peninsula and Fox Island, 
Farther inland the water table rises and deepe1· wel!s d1•illed 
011 the uplands tap aquifers in the Colvos Sane and Vashon 
~,dvance outwash at elevations of 50 lo 150 feet ab::ive sea 
!evel in most places. 

LONGBRANCH PENINSULA 

Lie Longbranch peninsula is 111anUed in most places by 
V,,shon ti It, with pockets of recessional sands and gravels 
r:verlying the till in local depressions. Several small lakes 
ar,d ma.rshy are.is are perched on the 1.mcier!ying li Ii. Some 
Li;:iland areas, along the hig:,way south of Key Center and 
!he adjacent slopes leading eastward to Carr Inlet (21/lE-7) 
are underlain by a thick sequence of recessional sand and 
ColvosSanc. The broad strean, 1talley heading Whitman Cove 
,::t 20/lW-16 and extendi'.1g northward toward Home is also 
composed ~redoriinately of a thick sequence of brown s;ind 
that is eitl1er Vashon recessional outwash or Colvos Sand. 

\Aost of the water for irrigation supplies developed on 
tl~e peninsula coP1cs from small ponds and lakes scattered over 
the Ltpla,,d and froin the few smal I streams tf1at drain the 
Llpland. A few marshy areas have been developed for irrigation 
and :stock supply ponds by earth dams. Along the shoreline 
cf the peninsula local springs issuing from the upper surface 
of the l<ilsap Formation provide domestic supplies for beach 
homes. 

Ground-water development on the Longbr2nch peninsuia 
has been limited mostiy to shallow dug or drilled domestic 
,·,c[!s; only a few deep wells have been drilled to obtain water 
from saturated sands and gravels in the Vashon advance out­
,.,ash and Colvos Sand. The water table is close to sea levei 
along the shoreline but further inland it occurs al elevauons 
considerably higher than sea level. Due to the lack of deep 
t!riU•ng in ,r.ost of the uprand area, there is only limited infor­
inat!on 011 the avai labi I tty of ground water. However, with 
tf-.e anticipated future growth of the area wi 11 come an increasing 
demand for development of ground-water supplies. 

Herron Island has been developed as a residential 
communily •• The do:i:estic water supply is obtained from a 
we!i drilled nearest the highest point of the island, at the 
120-130 foot altitude. The well is 200 feet deep and has 
a static water level which has been measured at, and slightly 
below, sea le'Jel. This situation would sug~1est tile possibility 
d' :,,,:tw:1te1· co11tamir1atio11, although ·.rnder present use and 
;;t:mp:119 corditions the water is repo1ted to be of good quality. 

ANDERSON ISLAND 

The sri1all present demand for dor.1estic watet supplies 
for beach homes on Anderson Island has been sati sifed by 
small springs that issue at the upper surface of the Kitsap 
Formation a!ong the shoreline slopes of the island and by 
shallow dug or drilled wells that obtain ground water near sea 
level, A few upland homes obtain domestic suppli~s from 
shallow ground water perched on the tilL 

The future develop:nenl of U1e waterfro11t properties 
of Anderson Island w i 11 undoubtedly increase the demar;d for 
ground water as a source of water supply. To date litllc 
exploration has been made of the ground-water potenlial of 
the island; however, georogic evidence suggests that wells 
dr!I led on the upland should penetrate saturated portions of 
the Colvos Sand and gravels at elevations of 25 to 75 feet 
above sea fe·;el. Deeper wei:s drilled through both the Colvos 
sand and trndel'lying Kitsap Formation should obtai:'l mocerate 
to large supplies of grounc! water fratr gravels within the 
Sa!r,1011 Springs(?) Drift or pre-Salmon Springs(?) deposits. 
It is reco1rrne·1dcd that exploratory dri I ting be condJcted in 
the centrnl upland portions of the isknd to detemii 1e Lhe water­
bearing characteristics of the formations underlying the Vashon 
Drift. 

RECORDS OF WELLS 

D:.iring the course of the investigation of Kitsap Cou11ty 
proper by Sceva ( 19 5 7) more than 1,200 wel Is were scheduled 
and data for 1,146 were tabulated. Of the wells tabulated 
565 ware dug, 570 wore drilled, 5 were jetted, 2 were bored 
.ind 1 was drive11; three deep oil test wells were also listed. 

Information en wells located in the Mason, Pierce, 
and King Cou:1ty parts of the present study area was obtained 
from both we!' drillers and from drille1·s 1 records filed with the 
D iv1 sion of Water Resou1·ces in conjunction with processing 
of ground-v,ater rights. In some areas barren of such infortna­
~inn a spot-check ,,...,el I canvass was conducted. Many areas, 
as shown on Plate 2, are relatively barren of dala on water 
levels and well capacities due in large part to the ,ack of 
development of ground water as a source of supply. Since 
sha! low dug wells greatly outnu111ber dri II ed, bored, and 
driven wells in the study area, it is presumed that shallow 
ground water's available for domestic supplies in most places. 

Owing to space I !mitations a detailed tabulation of 
well logs and pump capacities of all recorded wells has not 
been included in this report, although fo1· each wel • spotted 
011 Prate 2 a record is maintained in the files of the Division 
of Water Resources. These records are available upon 
request, with detailed dri I lers' logs being available for those 
wells shown by solid square or circular dot. 

For those wells shown in the diagrammatic geologic 
cross sections on Plate 1, a detailed tabulation of well logs 
is presented in Appendix A. 

GROUND-WATER DEVELOPMENT 

DEEP WELLS 

Except in a few notable cases, wells that penetrate 
the deeper deposits underlying the Kitsap Peninsula have 
been generally un successfu I in producl ng large supp lies of 
ground water. This is due prirtatily to the fineness and 
general impermeability of the materia!s encountered at depths 
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generally greater than 150 feet below sea level, where the 
pre-Sa hon Springs(?} deposits, undifferentiated, arc found. 
In several of the more 11roduclive deep wel Is the location of 
the chief aquifers is not known because the casings are usually 
pc1·forated at numerous horizons, 

Within Kitsap County prnper, Scevil (1957} has tabu­
lated 28 wells d1·illed to depths of 500 feet or r1ore. Of these, 
10 have been abandoned owing to insufficient yield or excessive 
drawdovm. In th1·ee of the abandoned wells 7ertiary sedirnenl:a1·y 
rocks are known to have been penetrated. Eighteen of the deep 
wells are i11 use. Of these, eight are capable of yielding large 
supplies, seven yield small to moderate supplies, and the yield 
of the remaining three is unknown. The foregoing data would 
i11fo1· that considerable risk is invo!ved in the construction of 
deep wells except i11 areas of known production. 

SHALLOW DRILLED WELLS 

Drilled wells that have most successfully prnduced 
ground wate1· in the report area are those that have tapped lhe 
sand and gravel aquifers occurring within the saturated lower 
portions of the Colvos Sand. The aquifers usually occur 
below the regional water table which lies above sea level 
along tl·e shorelines and rises inland to 100 to 150 feet or 
more ab::lve sea level. Deeper gravel aquifers within the 
Salmon Springs{?) Ori ft al so produce moderate to large 
supplies of g1·otmd water, nonnal!y from de1Jths at or slightly 
below sea level. However, although the Salmon Springs('?) 
Drift is usually found below the wate1· table and the sands and 
gravels are therefore normally saturated, the presence of this 
formaticn below the overlying Kitsap Fol'rnation is not usually 
known until drilling tests have I1roven its existence in a given 
location, For that reason test drilling is recon~mended, 

DUG WELLS 

In many of the settled upland areas within the report 
area minimum domestic supplies are obtained from pe1·ched 
ground water tapped by shallow dug wells. In r.1ost cases the 
construction of such wells have 11ot required the services of 
wel I drillers, and little information on those Nel Is has been 
reported through drillers' records. Howeve1·, a field canvass 
of the report area has shown that a la1·ge part of the upland's 
domestic requirements has been supplied from dug wells. 
Such wcl is, owing to penetration of the til I rnantl e ( ''hardpan '1), 

may not require casing, but where lined they are usually cased 
with three-foot diameter tile. The shallow dug wells are 
normally 15 to 30 feet deep. 

SPRINGS 

Many springs and seeps issuing from the top of imper­
meable sills and clays of the Kitsap Formation and Colvos 
Sand ex=st throughout the report area. The silts and clays 
serve as a perching layer to the downward percolation of much 
of the precipitation that falls upon the area. The springs 
provide an impoI-tant part of the base flow of surface streillll~, 
and have satisfied the domestic requirements for both individual 
homes and communities throughout the area. 

WATER LEVELS 

In most places i:1 tile report area, the depth to wateI· in 
wells is within 100 feet of the lane! surface. Wet!s ha11ing a 
greater depth to water ar<: generally located near deep gullies 
01· steep slopes leading lo Puget Sound whct·e natural g1·ound­
water discliat"ge drnins the sl1allower ,naterials. Many of the 
we 11 s that have depths to watet· of !es s than 50 feet at·e 
located at tow altitudes or adjacent to stre.:uns and lakes in 
upland valleys. Dug wells are us,.,ally less t-han 25 feet deen 
and are located either adjacent to sli'eams or lakes, 01· on 
uplands where they tap small bodies of perched ground water. 
Tlicsc latter wells us1iai!y experience considerable seasonal 
fluctuation of water levei, such perc:1ed ground 111ater being 
normally characterized by rapid response to precipitation. 

Plate 2 shows the location of wel!s throughout the study 
aI·ea and includes figures (in blue} that give the altitude above 
sea level of the water surface. Depth to water level from land 
surface can be calculated by subtracting these figw·es from the 
land smface elevation as interpolated from the to;)ographic 
contour lines shown on U.S. Geological Survey quadrangles, 

The wateI· tab: e is not a static surface but flnctuates 
due both ta seasonal changes in amounts of p1·ecipitatio11 that 
recharge the yround-wate1· body and to the amount of grnund­
water discharge, either by pumping or by val'iaticms 111 the 
discharge of springs tl1roughoul the year. Some wcl is were 
measured f)eriodicafly over several yea1·s to determine the 
trend and apprnximate a1111rn1( range in fluctuation. Hydrographs 
of three of these we!ls at'e shown in Figure 24. These wells 
were selected partly because they show a comparison between 
the seasonal fluctuations ir'I relatively shullow water-bearing 
zones and in deeper aquifers. It can be noted that wl1i le the 
two shallow wells have fluctuations of up to 15 feet, the 
deeper v;ell has a fluctuation of only 4 to 6 feet. The differ­
ence is due primarily to the more sh al low aquifers responding 
more quickly to the fluctuating pattern of nreci pitation through­
out the yeat· and frequently l'epresent on I y ;lerchcd, loca I 
ground-water conditions, whereas the water feve!s of deeper 
aquife1·s 1·eflect the more stable cumulative effect of annual 
precipitation and represent the I·eg ional water table. It is af so 
noted that, with increasing d<:pth and with all other conditions 
being equal (sucli as permeability of materials), a greater time­
lag is experienced in the response of the water table to recharge 
by annual precipitation, Shal!ow ·,veils will normally attain 
their highest wate1· levels wilhin a month following the peak 
of precipitation, whereas the deeper ','lei is may not experience 
their highest v,ater levels until 3 to 4 n:onths after the maximum 
precipitation. 

The period of lowest water I eve Is occurs in the late 
autumn 01· early winter months. Many owners of dug wells have 
found it convenient to deepen their wells during this period. 
High water levels occur in late winler, spring, or early sunw1er 
months, depending upon the depth to the wateI· table and upon 
the permeability of the overlying materials. 

Because the period of low water levels in many we! Is 
conesponds in time witl, the first frost and accumulation of 
snow packs in the Cascade and Olympic Mountains, and high 
water levels often correspond in tirne to pe1·iods of gre<1test 
snowmelt a11d runoff in the mountains, a popular misconception 
has evolved claiming that grnund waler in the Kitsap Peninsula 
is de1•ived fron: snowmelt in the Cascade and Olympic Mountains. 
Howeve1·, the great depth of the surrounding waterways of Puget 
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Sound and the general movement of ground water toward these 
waterways within the report area preclude any recharge from 
these sources. All recharge corn es from precipitation fat I ing 
directly on the project area anc percolating to the water table. 

Studies made by Sce11a (i957l of a water-table well, 
a perched lake lying in a closed depression, and a stream 
were compared with the monthly distribution of precip:tation. 
It was shown that Panther Lake (24/lW-31) and Blackjack 
Creek near Port Orchard reflect an almost immediate response 
to late summer precipitation, The well, however, did not 
respond unti I several months after the rains had commenced. 
The level of Panther Lake would probably correspond to 
fluctuations of shallow perched ground water. 

PERENNIAL YIELD 

The perennial yield of an aquifer is defined as the rate 
at which ground water can be withdrawn without depleting the 
aquifer beyond the point of its being annualiy recharged, Wilh­
drawals in excess of that rate will cause a lowering of the 
water table and, consequently, a reduction of tJ1e base flow of 
surface sLrca,ns and, in places, encroachment or water of 
inferior qua Ii ty. 

Plate 4 shows that the average annual precipitation 
on the Kitsap Peninsula ranges from iess than 26 inches in 
the northern part to more than 80 inches in the central part. 
Only a part of the precipitation reaches the water table, and 
only a part of this becomes available for ground-water with­
drawal. Sceva (19 5 7) estimates that in areas having 25 to 
30 Inches of precipltaUon the perennial yielci might be as 
mucl1 as 1 acre-foot per acre per year, and in areas having 
50 to 70 inches of precipitation the perennial yield will be 
as much as 2 to 3 acre-feet per acre per year. However, the 
focal geoiogic setting, especially in the presence of thick 
capping layers of relati 11ely impervious ti II, wil I reduce those 
estimates for many places. 

At present, only a sir.al I pa,-t of the a11ai !able ground 
water is being withdrawn. However, the rapidly incteasing 
development of the Kitsap Peninsula and adjacent islands 
wiii undoubtedly be parallelec by an increase in ground-water 
withdrawal throL1gh both individual domestic •:.,el is and con,­
munity supply wells. Accordingly, in some areas pJrnping 
may eventually exceed perennial yietd and will result in a 
g1·adual lowering of the watet· table and, tn some shornline 
a1·eas, po%ible enct"Oachment of saline waters. 

ARTIFICIAL RECHARGE 

As naturalty-occurring ground waters have adequalely 
supplied U1e domestic and corwnunity wells in the report area, 
there has been to date no demand for a study of the po ssi b iii­
ties for artificial recharge of the Peninst.la's aquifers. 

In addit on to a demand for additional ground-water 
storage, an effective program of ground ·,vater-recharge must 
require two principle conditions: (1) an aquifer which is 
capable of rece-ving addit;onal water at a rate that exceeds 
natural ground-water discharge, and {2) an available source 
of good-quality water to be introduced inla the aquifer. 

In the Kitsap Peninsula il is believed that some aquifers 
would be capable of receiving additional water by artificial 
recharge, especial !y during the summer months. However, 
!arge supplies cf surpl:is water would be needed to make such 
a program practical and ~he accomplishment of a large-scale 
artificial recharge program, therefore, might not be possibte 
without costly i'.flport of large quantities of water from outside 
the report area. Furthermore, as the strata of unconsolidated, 
water-bearing sands and gravels are essentially horizontal 
throughout the report area, and above sea level are generally 
truncated at sea cliffs and 11af!ey sides, there is normatly a 
natural loss of some of the ground water by lateral seepage, 
both to surface springs and streams and to surrounding marine 
waters. Under such conditions, additional water inttoduced 
into certain aquifers would probably not be retained tJ any 
extent. 
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SURFACE-WATER RESOURCES 

By M. E. Garling* 

GENERAL 

As a consequence of its highly irregular configuration 
the Kitsap Peninsula is drained by hundreds of srnall stream 
systems. Only 12 streams in the area have surface drainage 
areas that exceed 10 square miles and most are less than 1 
square mi le . Because much of the region lies in the rain 
shadow of the Olymp ic Mountains, mean annual precipitation 
In this area is generally lower than that received In most other 
parts of western Washington. Th is combination of small 
drainage basins and low prec ipitation, in most cases, makes 
it exceedingly difficult and costly to concentrate and develop 
appreciable qu ant ities of surface water. Nevertheless, many 
of the streams do produce a sufficient continuous supply to 
maintain the household needs of riparian owners . For this 
reason and because of the great residenti al attractiveness of 
the area, it appears that the majority of fu ture surface-water 
developments will be concerned primarily with small quantities 
of water for domestic suppli es. An effort was therefore made 
in the follow ing sections to inventory and summarize all avail­
able data on surface waters and to analyze all streams in the 
repor t area regardless of size or apparent importance. 

STREAMFLOW CHARACTERISTICS 

SHORT-TERM VARIAT IONS 

Areal distribution and occurrence of precipitation, and 
geohydrologic characteristics of each watershed are the two 
most influentla l factors contro lli ng daily and seasonal stream ­
flow variat ions in the Kitsap Peninsular region. Nearly all the 
streams follow a seasonal pattern of high f low s In winter and 
low flows in summer with transition periods in the spring and 
fa l l. Th is is clearly i l lustrated in figures 32, 36, 40, 44, 
48, 52, 56, 60, 64, 68, and 72 which show, by means 
of bar graphs, the monthly range in flows that have occurred 
in several streams within the report area. The larger, short­
duration fluctuations in streamflow which usually occur over 
a ·period of days, almost without exception, are the result of 
direct runoff immediately following storms. Figures 25, 26, 
27, and 28 are selected streamflow hydrographs-of some of 
the larger streams in the report area, and they show that peak 
discharges usually occur during the months of November 
through March . After each peak discharge recedes, sub­
surface storm runoff and ground-water runoff become the major 
contributors to stream flow. The ground-water runoff mai ntains 
a base flow in streams during the usual precipitation-deficient 
summer per iod with the magnitude of Its contribution being 
directly related to water storage and transm i ssion character­
istic s of aquifers wiU1in and around each basin. 

51 

The complex glacial materials found underly i ng most of 
this area makes it difficu l t to determine the exact locat ion and 
extent of aquifers, but there is definite evidence that many are 
continuous beneath several drainage basins. In some cases the 
direction of ground water movement is independent of surface 
topography, and under such conditions, some of the precip ita­
tion received in one watershed could be transferred as ground 
water in the aquifers to adjacent or nearby basins. If stream 
channels in the adjacent or nearby basins intercept such water­
bearing materials, some of the water will eventually be dis­
charged into their systems . This transfer of ground water from 
one basi n to another obviously occurs in many perimeter areas 
along the shores of the Kitsap Peninsula and nearby is lands 
where smal I spring-fed streams often produce more annual 
runoff than cou ld be collected from precipitation wi thin the ir 
own topographic basin boundaries. Larg e contributions of 
ground water have the effect of producing a re latfvely constant 
flow throughout the year below U1e area where discharge from the 
aqu i fer occurs. Upstream from the areas where ground water is 
discharged, smaller streams general ly become dry after direct 
storm runoff has drained from the watershed. A lso , certain 
streams will become completely dry at t ime s if there is insuf­
ficient ground water in storage to maintain perennial flows. 

Natural storage provided by many lakes and marshes 
located throughout the Kitsap Peninsula also helps to main tain 
streamflow during the summer drought period (tab le 50). Size­
able quantities of runoff water are retained in these reservoirs 
and slowly released to outlet streams. Although some precipi­
tation is received as snow during the winter months, storage 
in this form i s short-lived and does not have any appreciable 
regulatory effect on stream f low. 

LONG-T ERM VARIATIONS 

Since there was no continuous-record stream gaging in 
the report area prior to 1945, long-term annua l streamflow 
variations are somewhat uncertain. The longest stream flow 
record available for estimating past long-term trends is pro­
vided by the Gold Creek gage located about eight mi les west 
of Bremerton. This gage has been in continuous operation 
since 1946 and correlat ion studies of annual discharge among 
all major gages show that Go ld Creek is highly representative 

* Author of SURFACE-WATER RESOURCES section 
except for parts entitled BASIC STREAM FLOW DATA a11d 
FLOODS IN THE REPORT AREA which were submitted by the 
Surface-Water Branch of the U. S. Geological .Survey, Tacoma, 
Wash ington; Earl G. Bailey , Hydrau li c Engineer, author. 
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56 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Figure 29. WATER-YEAR MEAN DISCHARGES FOR GOLD CREEi< 
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of general trends throughout t:he area. A graphic i·epresentation 
of this record is, therefore, presented in figure 29 as a 1·elative 
indicator of conditions during the period 194 6-60. Individual 
statistics showing tile variability of annual runoff for this drain­
age basin and others in the area are listed in table 49. Insight 
011 annual streamflow trends prior to 1946 can be gained through 
use of synthetic annual runoff ratios explained Jll page 109. 

BASIC STREAMFLOW DATA 

By E.G. Bailey, U.S. Geological Survey 

Basic strea111flow data consist of records of streamflow 
collected at gaging stations and the 1·esults of discharge 
measurements made at other sites. The stream'!ow data col­
lected at gaging stations usually are published as records of 
daily disclmge in cubic feet per second (cfs); as monthly dis­
charge in cubic feet per second <1.nd In acre-feet; a.nd as yea.rly 
discharge in ac,·e-feet. In addlt.ion, where the flow a.ta station 
Is not appreciably affected by up st.ream regulation or diversion, 
monthly a11d yearly discharge figures are also given i11 cubic 
feet per second per square mile and as depth in inches for the 
drai11age basin. Discharge measurements made at sites other 
than gaging stations a1·e made by current meter or by indirect, 
methods that utilize the slope of the channel a.s indicated by 
high-water marks., and data 011 the size, .shape, and roughness 
of channels or of bridge and culvert openings., 

Streamflow data have been col'lected at 18 ga:g,ing 
stations In the Kit.sap Peninsula area, several of which have 
only short. periods of record. The short-term records are from 
gagh19 stations oper'ated during low-flow summer seasons In 

conjunction with a series of rneasurernents made to inventory 
the low flows of streams in the area. Five years or more of 
co11linuous discharge records were collected at 11 of the 
gaging stations. Streamflow data for all the stations are 
summarized in this report. In addition, records of discharge 
for the stations that have been in continuous ope1·ation for 5 
years or rr.ore are analyzed and presented in several ways as 
described in the following pages. 

BAR CHART OF GAGING STATION RECORDS 

AH gaging stations that have been or)erated in the report 
area are listed in the bar chart on page 57, which shows the 
years during which each station was opei-ated. The streams 
are listed in clockwise order around the Kitsap Peninsula. 
The stations on each stream are listed in downstream order 
where two or more stations are localed on 011e stream. Stations 
on a tt.ibutary that imter above a main-stem statlOl1 are listed 
before that stat!or1, If a tributary enters between two maln~stem 
sta.t!ons, the tributary station is Ii sted between them. Tributary 
streams are i11dieated by inde11Uor1, Each station ha$ been 
assigned a number that can be used to locate the station on the 
surface-water map (pl. 3). 

SUMMARY OF DATA 

Basic data that have been collected at gag,lng statl.011s 
and at miscellaneous discharge measurement points 111 the report 
area are summa1•iz.ed i11 tables 10 and 11. More detailed data 
for each station will generally be found in water-supply papers 
published by the U.S. Geologlcal Survey o.r in bulletins pub­
lished by the State of Washington. 
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SURFACE-WATER RESOURCES 

Figure 30. BAR CHART OF GAGING STATION RECORDS. 
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Map 
No. 

0630 
0635 

0645 
0650 

Gaging station or strna,1; name 

Union River basin: 
Union River near Bremerton ........•.••..•..•..•....•.• 
Union River near Beifair .•.........••....•..••......•.. 
Mission C1·eek basin: 
Mission Creek neaI· Bremerton .•..•.• , , •.•..••• , , .• , •• , 
Mission Creek near Bel fair •.••..•...•.•..•.••....•.... 
Tahu River basin: 

near Bremerton •.....•....•.••.•.......... 
Tahuya River near Bremerton •.............•......•..... 
•• Panther Creek near Bremerton ..•........•..•...••.••. 
Tahuya River near Bel fair ........•.•...••.••.••..•..•. 

C 
'SJ"" 
C' 

Period of record 

0655 
0660 
0670 
0675 
0680 Tahuya River near Tahuya ••.•.••.••••.•..••.•..••••... jl------+-----------+-----+------1 

Oewatlo Creek basin: 
0685 

0690 

0695 

0700 

0705 

0720 

0725 

07.30 

0735 

Dewatto Creek near Dewatto ....•.•••.................. 
Anderson Creek basin: 
Anderson Creek near Ho 11 ey ••.••••••..•.•..•••.••.•... 
Stavis Creek basin: 
Stavis Creek near Seabeck .......................... .. 

. Dogfish Creek basin: 
! Dogfish Creek near Poulsbo .......................... . 

Clear Creek basin: 
Clea1· Creek near Silverdale ......................... . 
Chico Creek basin: 
~·emerton .•••.•...•.••..••••••.•.... 
Blackjack Creek basin: 
~tOrclla1·d .•.•..•......••.•..•••• 

Creek basin: 
1r ey Creek at Burley ..........•................ 

Minter Creek basin: 
~auna ....•.....••.••..•..•..• 

The data presented in table 10 are, for the most part, 
self-explanatory; only those items that may need further explan­
ation are described here. The stations in the lable are listed in 
downstream order as described under 11 Bar chart of gaging 
station records.'' The elevation shown for each gaging station 
is the approximate elevation of the bed of the stream above 
mean sea level.· Discharge data are presented on both annual 
and seasonal bases. Maximum discharge figures are omitted 
from the extremes columns for records of less than one full 
year. Maximum and n, in imum discharge figure:;;. are for the 
period of record indicated at each station. 

Table 11 lis;ts selected misc:ellaneous. measuremenbs 
of disclla.rge at points other than stream-gaging stations. The 
dis.charge listed th,ereln Is the mlnl111w11 discl,arge that has been 
measuted a.teach site; It Is not necessarily the minimum dis­
charge that has occurred in the past or that can be expected to 
occur In the future. In alm,ost every case, J1owever,. each 
discharge listed a.pproxlmates the minimum flow at that point 
du,t·ing the low-wate,r season in which the measurement was 
made. When evaluated, such measurements are helpful in 
appraising the overal I water supply and In determ lning the 
potential low flow at the places where they were made, At 
some .sites, several measurements have been made In addi-
tion to those reported herein; the r•e:sults of these additional 
measurements are contained In the U.S. Geo log I cal Survey 
water-supply pa11ers <WSP) listed In the column headed 
"Publlcation. 11 

REGIMEN OF FLOW 

The basic streamflow data from 11 of the stations listed 
in table 10 are summarized and presented in this section to 
demonstrate the streamflow characteristics and to provide a 
basis for furtl1er study. These gaging stations, each of which 
has 5 years or more of continuous record I at·e Ii sted below. 

Map No. 

0630 
06.35 
0645 
0650 
0655 
0660 
0670 
0675 
0685 
0700 
0735 

Gaging station 

Union River near Bremerton 
Un!lon River near Belfair 
Mi sslorl Creek 11ear Bremerton 
Mission Creek near Belfalr 
Gold Creek near Bremerton 
Tahuya ~Iver near Bremerton 
Panther Creek near Bremerton 
Tahuya River near Belfalr 
Dewatto Creek near Oewatto 
Dogfish Creek near Poulsbo 
Hugh Creek near Wauna 

The data thus summarized are expres.sed In t,erms of 
(l) maximum a11d mh1ltl1Ut11 daily di.$charge, (2) maximum, 
m!nimutn, and average monthly discha,rge,. a11d (.3) duration of 
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58 WATER RESOURCES AND GEOLOGY OF TH E KITSAP PEN INSU LA AND CER TAIN ADJ ACENT ISLANDS 

Table 10. SUMMARY OF GAGING STATION STREAMFLOW RE COR DS. 

Annual discharge (water year ending Sep 

Drain. Elev. Period 
Sta. Name Location area ft above of Maximum Minimum 
No. (sq mil m.s . l .l record 

Acre-feet Year Acre - feet Year 

0630 Union River near SW¼NE¼ sec. 34, T. 24 N., R. l W., 1.18 395 1945-59 12,420 1956 6,590 1958 

Bremerton 1 mile downstream from Casad Da111, H 
miles upstream from Hazel Creek. 

0635 Union River near Bel fair NE¼ sec . 20, T. 23 N., R. l W., 2 19 .8 45.6 1947-59 54,880 1956 30,940 1958 

miles upstream from mouth and 6 miles 
downstream from Casad Dam. 

0645 Mission Creek near NE¼NW¼ sec. 32, T. 24 N. , R. 1 W., 1.83 513 . 0 1945-53 6,080 1951 3,420 1947 

Bremerton on west shore of Mission Lake, 300 ft 
upstream from lake outlet. 

0650 Mission Creek near NW¼ sec . 18 , T. 2 3 N . , R . 1 W . , 5 4 .4 3 330.0 1945-53 11,930 1951 6,160 1947 

Bel fair ml les upstream from mouth. 

0655 Go ld Creek near NE~ SW¼ sec . 21, T. 2 4 N . , R . 1 W. , 1.51 750 .9 1945 6,350 1956 3,480 1952 

Bremerton l¼ mlles upstream from mouth. 

0660 Tahuya River near SE¼ sec, 19, T. 24 N. , R. 1 W., l½ 5 .99 540 1945-56 22,700 1956 11,600 1955 

Bremerton mi !es down stream from Tahu ya Lake, 

0670 Panther Creek near NW¼ sec. 31, T. 24 N., R. 1 W. , half 0.98 486 1945-53 2,650 1951 1,760 194 7 

Bremerton a mile downstream from Panther Lake. 

0675 Tahuya River near SE¼ SE¼ sec , l O, T, 2 3 N , , R. 2 W. , 15.0 353 1945-56 50,410 1956 24,190 194 7 

Bel fair 3½ miles downstream from Panther Creek. 

0680 Tahu ya R Iver near SW¼ sec . 12, T . 22 N. , R. 3 W., 2½ 42.2 60 1947 - - -
Tahuya miles upstream from mouth. 

0685 Dewatto Creek near Sec. 23, T. 23 N., R. 3 W. , at 18 .4 55 1947-54, 58,330 1950 27,600 1951 
Dewatlo county road bridge, H miles upstream 1958-

from mouth. 

0690 Anderson Creek near S½ sec . 17, T. 24 N., R. 2 W., half 5.17 20 1947 - - - -
Holley a mile upstream from mouth. 

0695 Stavis Creek near SW¼ sec . 2 5, T. 2 5 N . , R . 2 W. , 5.87 15 1947 - - - -
Seabeck three-quarters of a mile upstream from 

mouth. 

0700 Dog fl sh Creek near SW¼ sec. 11, T. 26 N., R. 1 E., ha l f 5.01 20 1947 8,960 19 56 5,030 1955 
Poulsbo a mile upstream from mouth. 

0705 Clear Creek near Alnorlh llnesec. 16, T. 25 N., R. 1 7 .46 30 1947 - - - -
SI lverdale E., 7 5 ft downstream from highway 

crossing, l mile upstream from mouth. 

0720 Chico Creek near AL north line sec. 8, T . 24 N., R. 1 15 .3 50 1947-50 - - - -
Bremerton E. , half a mlle downstream from Dicker-

son Creek. 

0725 Blackjack Creek at SE~ sec . 26, T . 24 N., R. l E., a 12.3 30 1947-50 - - - -
Port Orchard third of a mile upstream from mouth. 

0730 Burley Creek at NE¼ sec. 11, T. 22 N. , R. 1 E . , at 10.7 10 1947-50 - - - -
Burley county road bridge a quarter of a mi le 

upstream from mouth. 

0735 Huge Creek near At north line sec. 20, T . 22 N., R. 1 6.47 100 1947 12,550 1956 5,770 1952 
Wauna E., an eighth of a mile upstream from 

mouth. 
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SURFACE-WATER RESOUR CES 59 

tember 30) Seasonal discharge (July to September) Extremes of Discharge 

Mean Maximum Minimum Mean 
Maxim um Minimum Date Date 

Acre-feet Acre-feet Year Acre-feet Year Acre-feet (cfsl (cfs) 

8,840 2,520 1957 105 1951 602 476 Feb . 22, 1949 0.2 June 2, 1955 
(14 years) (14 seasons) 

39,620 4,430 1951 3,090 1952 5,730 1,610 Feb. 22, 1949 11 Aug. 15, 1959 
(12 years) (13 seasons) 

4,800 99 1948 0 1951 25.4 96 Feb. 22, 1949 0 Many times 
(8 years) (9 seasons) . 

8,970 126 1948 44 1947 79.2 403 Feb. 22, 1949 0 Sept. 16, 21, 2 2, Oct. 1, 
(7 years) (7 seasons) 1951 

4,370 206 194 8 88 1952 143 203 Feb. 22, 1949 0 .1 July 29, Sept. 9, 1958 
(15 years) (15 seasons) 

16,170 399 1955 73 1950 209 504 Nov . 3, 1955 0.1 Sept. 22-26, 1947, Sept. 1 
(11 years) (12 seasons) 10, 12, 13, 1949, Oct. 4-

10, 1952 

2,170 21.4 1946 0 1945- 3.56 88 Feb. 22, 1949 0 Many times 
(8 years) 1953 (9 seasons) 

35,090 261 1948 4.8 1951 115 1,210 Nov. 3, 1955 0 Many times 
(11 years) (12 seasons) 

- - - - - 1,770 - - 6.9 Sept. 2,3, 1947 
(1 season) 

47,140 3,690 1948 2,570 1947 2,940 2,110 Nov. 3, 1955 9.6 Sepl. 22, 1950 
(9 years) (11 seasons) 

- - - - - 1,000 - - 4.8 July 29-31, Aug. 4, 1947 
Cl season) 

- - - - - 1,300 - - 6.3 July 20, 21, 29, 30, 1947 
(1 season) 

6,480 807 1960 491 1947 661 333 Feb. 22, 1949 0.7 Aug. 6, 1959 
(13 years) (14 seasons) 

- - - - - 460 - - 1.5 Ju ly 30, 1947 
(1 season) 

- 908 1948 224 1947 464 - - 0 Aug. 31 to Sept. 6, 1947 
(4 seasons) 

- 1,940 1950 1,410 1947 1,710 - - 6.7 July 25, Sept. 2, 3, 1947 
(4 seasons) 

- 3,100 1948 2,570 1947 2,890 - - 11 July 19 -21, 1947 
(4 seasons) 

8,550 1,030 1957 783 1947 890 391 Feb. 9, 1951 3.2 Sept. 1, 1950 
(13 years) (14 seasons) 
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flow with respect to time. The three forms of presentation are 
discussed briefly below and are followed by the gt'aphicai and 
tabular expressions of the data. 

MAXIMUM-MINIMUM DAILY DISCHARGE 

The hydrographs of maximum and minirnur.i daily discharge 
shown on pages 70 through 90 are based on the maxirnum 
and minimum daily discha1·ge for each day of the year throughout 
the neriad of record. The extremes of discharge thus plotted 
delineate a band with in the boundaries of which every past daily 
discharge of 1·ecord would lie if piotted. The hydrographs can 
be used to appraise the extremes of discharge to be expected 
throughout the year but do not define a recorc of continuous 
flow or typify lhe actual record for any individual year. The 
hyc!rographs approach the category of ffow-dL.ration grnphs 
inasmuch as the r1inimur;i daily discharge hycrograph presents 
dai I y mean discharge that has been equaled er exceeded 10 0 
percent of the time, while the maxi111um daily discharge hydro­
graph p1·eseots da!ly mean discharge that has oat been exceeded 
at any time dut·ing the period of record. The discharge figures 
used for preparing these hydrographs are tabL'iated on pages 
92 -102. 

MAXIMUM, MINIMUM, AND AVERAGE MCNTHLY DIS­
CHARGE 

The bar graphs shown 011 pages 70 - 90 and based on 
data listed on pages 103 - 108 are similar to the maximum­
minimum daily discharge hydrographs in that they show, for 
each month, the :naxi11urn monthly discharge, the minimum 
monthly discharge, a11d the average of all the monthly dis­
ch,Irges of record. These graphs appraise a stream's potential 
in more summar1zed form than do the caily maximum and minimum 
data. 

FLOW-DURATION CURVES 

Flow-duration cw·ves show the percentage of time that 
specified discharges were equaled or exceeded during a given 
period '.Searcey, 1959). Such curves are used to analyze the 
availability and variability of streamflow and to investigate 
problems of water supply, power development, waste disposal, 
and adrr.inistration of water rights. A flow-duration curve for 
the entire period of record in itself does not shaw a chronologi­
cal sequence of flow; but the curves for eacl' month of the year 
as shown on pages 71 through 91 provide a substitute for the 
chronologic sequence of events. Such curves tend to define 
the frequency of occurrence of discharge at any given time of 
the year. The flow-duration data are shown also in tabular 
form on pages 103 - 108. 

EVALUATION OF THE SURFACE-WATER SUPPLY 

SURFACE-WATER MAP 

All surface-water sources included in this study are 
shown on the surface-water ~11ap (pl. 3). Names of lakes a11d 
streams are indicated when known, but the majority of smaller 
st1·eams in the report area are unnamed. Nut!:bers were there­
fore assigned to each individual stream system terminating at 
salt water to avoid confusion in identification. Many sn1al I 

seeps and springs issue from aquifers which crop out in various 
areas along the share; however, these were generally omitted 
from the r;iap and numbering system unless they cii scharged ;nto 
well-defined drainage courses. 

The stream numbers appear in t·ed near the 1routh of 
each stream and run consecutively in a clockwise direction 
around the pei-iphery of the l<itsap Peninsula starting near the 
terminus of Hood Canal and ending at North Bay. The numbei-­
i11g system is continued in a l,ke manner for each island 
beginning at the north end of Bainbridge Island and ending near 
the north end of Anderson Island, A study of available maps 
combined with a thorough field investigation indicated there are 
a total of 582 separate identifiable stream systems within the 
area under study. Of these, '126 are located on the l<itsap 
Peninsula !'lroper, 38 on Baiiibricge Island, 83 on Vashon 
and Maury Islands, 8 on Fox Island, 4 on McNeil Island and 
23 on Anderson ls!and. As a consequence of thei1· small size, 
no well established strea,11 sys::ems occur on the all,er islands 
included in the report. 

Within each separate drainage basin terminaLir.g •n salt 
water another syslen=. of numbering is used to identify tributary 
streams and their sub-basins. In this system each tt-ibutary 
conflt,ence with the main stem or with anothe,· tributary is 
assigned a number ','lll1ich appears in blue an the map. Beginning 
with zero at the maulh, each primary tributary confluence with 
the main stream is numbered consecutively '11 an upstream 
direction. Using the primary confluence number as a base, a 
similar consecutive numbering system is then applied to the 
branches of each primary tributary to ;ndicate secor.cary poinls 
of confluence and so on unti I every confluence point is 
numbered. In al I cases each addition al number is separated 
from the other base numbers by a colon. To alleviate con­
gestion, confluence numbers of zero are omitted from the map, 
since in all cases, they simply refer to the mouth of the stream, 

The surface-water mail also shows the locations and 
numbers of all stream flow gaging stations; miscellaneous flow 
measurement points and surface-water quality stations Ii sted 1n 
tables 10, 11 and 56. 

REPORT AREA YIELD 

In the l<itsap Peninsular region continuous-record 
strea!li gaging started in 194 5 primarily as the result of 
increased concern by the City of Bremerton to find an adequate 
municipal water supply. Of the 18 stations installed in this 
area during the 3-year period, 1945-47, only 4 were still ;n 
operation as of 1960 and 7 have less than 5 years of record. 
Since no data were collected before this time, it seemed 
justifiable to limit the sutface-water analysis to the 15-year 
1>eriod 1946-60. 

When the water resource inventory program was initiated, 
however, the yeal's 1908-33 and 193.:1-59 were established 
as common periods for analyzing data in all reports (p. 8 - 9). 
At that time a preliminary study of precipitation and streamflow 
records indicated that over most of Washington simi!ar average 
climatic trends seemed to repeat during these 26-year periods. 
This investigation also showed a general deficiency of data, 
especially streamflow records, prior to 1930. Therefol'e, of 
the 2 periods, the years 1934-59 were most suitable for use 
in all analyses. 

To comply with this previously established criteria, in 
the surface-water analysis it was necessary to exhapolate data 
obtained during the 15-yeat period to obtain information 
representative of the 26-yeai· periods. This was accomplished 
through use of annual runoff ratios. 
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SURFACE-WATER RESOURCES 

Table 11. rl!SCELLANEOUS LOW r:'LO'vV ;)!SChA:~GE MEI\SUREMENTS. 

Map 
No. 

l<Pl 

KP2 

KP3 

l<P4 

l<P5 

l<P6 

J<P7 

KP8 

KP9 

KPl0 

l<Pll 

i<Pl2 

l<Pl3 

l<Pl4 

KP15 

l<Pl6 

l<Pl7 

Slrnam 

KITSAP PEN!NSU LA 

U ,u 1au cd stream 
(trioutary to u,1:0~ 
Rivet, 

Union Rivor 

Bear Creek 

Um;arned stream 
(Lri!mtarv Lo tJn,0·1 
R:vct) • 

Courtney Creek 

Urrna:ned stre,ui: 
(tributary to Union 
River) 

U nnamcd stream 
(tri!,utary to Union 
R'ver: 

Unnamcc strnaJ:1 
(tributary ta Union 
Rived 

Mission C1·eek 

Little Mlssion Creek 

John son Creek 
(tributary to Hood Canal) 

Stimson Creek 

Ur111ar;:ed stream 
(tributary to Hood Canal) 

Little Shoofly Creek 

Shoofly Creek 

U1111ami:1d stri:1"In 
(tributary to Tl!huya 
l~lv(!r) 

Urmmncd stream 
(tr":ibutary to Ta,hlllya 
River) 

Location 
Dra:n. 
area 

(sq mil 

SW;\NE.: sec. 34, T. 24 N., R. l W., -lt1:1outh, 1.23 
2 50 fl belo·.v gaging station 011 Union River anc 7 
miles ·,•1cs, of Bre,ner:on. 

SW!: sec. 3, T. 23 N. R. 1 W. 1 at crossing of 6.96 
Old Navy Yard Hi,hway, 5 miles no,theast of 
8C"lfair. 

SE:\ sec . 9 , T. 2 3 N. , R • l W. , al c1·0 s s i 11g of l .4 0 
Old Navy Yard H:g,1way 3 ,ndGs :1cd: of Bel:'.:iir. 

About e,,sl 1:ne sec. 17, T. 23 N., R. 1 W., at 0.39 
crossing ~f Old Navy Yard Highway, 2 miles nortl: 
of Belfair. 

NW~NEA sec. 20, T. 23 N., R, 1 W., al cross- 1.48 
ing of Old Navy Yard H lghway, H :ni !es acrlh of 
Bel fair. 

NE!, sec. 29, T. 23 N., R. l W., at crossing 1.31 
of Old Navy Yard Highway, i mile north of Bclfair. 

SE1 sec. 29, T. 23 N., R. 1 W., at highway 0.53 
crossing at Bc!lfair. 

SE¼SE;\ s.cc, 30, T. 23 N., R. 1 W., al roac 0.20 
crossing, :l: mile above mouth and 3/4 mile west 
of Bclfcir. 

N El sec. 3 6 , T. 2 3 N. , R. 2 W. , at road 13 , l 
cro~sing, 3/4 :11,lc abcve mouth ;111d 2 mi'es wes•. 
of B<?lfair. 

NW1 sec. l, T. 22 N., R. 2W., alroadcro~s- 1.51 
i~1g, ¾ mile above mouth am: 3 rn i Jes so~thwesl of 
Be!fa:r. 

About center 3f sec. 2, T. 22 N., R. 2 W., at O, 66 
road crossing 500 fl above n•outli a11C! 3~ miles 
southwest of Belfair. 

N'.Vi, sec, 11, T. 22 N., R, 2 W., at road l. 86 
crossing, 400 ft above mouti1 ano 4~ miles south-
west of B<!lfair. 

SEJ sec, 9, T. 22 N., R. 2 W., atroad cross- 0.30 
i119, 400 fl abo·Je mot,th and 6 miles so11l11wcsl 
of Belfait. 

NWl sec. 17, T .• 22 N., R. 2 W., at 1•oad 0.66 
crossing al, nrnuth 1 7, miles !outhwest of Bel fair, 

SW,I sec, 18, T. 22 N., R, 2W.,atroad 0.88 
c1·oss!n9, 4 00 ft above mouth arid 8:/i 1111 les south-
Wlil$t of Beilf air. 

W¼ s:ec, 21 T, 2?., Ill,, R. :2 W., at road crossing, 2,03 
3/4 ml 111 abov@ mouth and 51 ml les 11orthwesl of 
Belfa:ir. 

Niear cllnter sec, .'.!13, T. 23 N., R. 2 W., 200 ft 4,19 
below 1•,oad crossio,;, 1 l 111ile alrnve mouth ,111d 5 
miles w11st. of Bel fair, 

Pt;bl ication 
!VI/SP) 

1246 

962, 982, 
1092, 1566, 

1636 

1092, 1122, 
1566, 1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, ::122, 
1566, 1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092, 1566, 
1636 

1092 I 1566, 
1636 

1092, 1566., 
1636 

1092 I 1566 

1092, 1566 

61 

t!inimum discharge r1easured 

Cfs Date 

1.26 

1.13 

0.61 

0 

2.83 

0.83 

0.8', 

0 

5,63 

2.02 

0.19 

0.82 

0.10 

0,66 

0,02 

0 

Jai-. 10, 1952 

Sept. 29, 1943 

Sept. I9, 1947 

Aug. 14, 1958 
Au2. 19, 1959 

Aug. 14, 1958 

Aug . 14 , 1958 

Sept. 24, 191H 

AU(J. 25, 1947 

Aug. 25, 1947 

Aug. 25 1 1947 

AU(_. ~-5, 1958 

Au~. 26, 1947 

Aug. 26, l.9'17 

Aug, 24, 1959 

Aug. 26, 1947 
Aug, 15, J.958 

AU(l, L5, 1958 
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Table 11. MISCELLANEOUS LOW FLOW DISCHARGE MEASUREMENTS. (Conunuedl 

Map Drain. Publication Mi11iniw;1 discharge measured 

No. Stream Lac.it ion area (WSP} 
{sq 1110 Cfs Date 

KITSAP PENINSULA 
(continued) 

KP18 U 11named stream SE1 sec. 22, T. 22 N., R. 3 W., at road l.20 1566 0 Au9. 18, 1958 
(tributary to Tahuya crossing, 4 00 ft above mouth and! mile north-
River) east of Tahuya. 

l<Pl9 Calder"Ji11 Creek NW¼ sec.. 27, T. 22 N., R. 3W.,atroad l.09 1092 1.34 Aug. 26, 1947 
crossing, 400 ft above 111011th at Tahuya. 

KP20 Rends I and Creek N~ sec. 19, T. 22 N., R. 3 W., at road cross- 8.74 1092 0 Aug. 26, 1947 
ing at mouth, 3 mi Jes west of Tahuya. 

KP21 Dcw;;tlo Creek SEl sec. 32, T. 24 N., R. 2 W., at road 3.01 1092, 1566 0.40 Aug. 26, 1947 
crossing, 2~ miles south of Holley. 

l<P22 bdvick Lake Creek Near center sec. 6, T. 23 N., R. 2 W., at 1.01 1092, 1566 0 Aug. 26, 1947 
road crossing, ~ mile ahove rnouth and 3 rnilcs Aug . 19, l 9 58 
south of Holley. 

KP23 U1111amed stream North line sec. 7, T. 23 N., R. 2 W., at road 0.72 1092, 1566 0,03 Auq. 19, 1958 
(tributary to Dewatto crossfog, 500 fl above mouth arid 3! miles 
Creek) south of Holley. 

KP24 U1111am cd strea:n SE¾ sec. 2 7, T. 2 3 N . , R . 3 W. , at road l. 77 1092, 1122, 1.27 Sept. 18, 1947 
{tributary to Dewatto crosstng, H 1111 lcs east of Dcwatto. 1566 
Creek) 

l<P25 Thomas Creek NE:i sec. 19, T. 24 N., R. 2 W., 200 ft above 0.37 1092, 1122, 2.37 Aug. 26, 1947 
road crossing, 500 ft above mouth and¼ mile 1566 
1101-theast of Holley. 

KP25.l Harding CrE'ek NW¼ SW.I sec. 9, T. 24 N., R. 2 W., at mouth. 1.37 (al 4.85 Sept. 15, 1961 

KP26 Scabeck Creek NW;!: sec. 2 9, T. 2 5 N., R. 1 W. , at road 5.06 1092, 1566 0.27 Aug. 19, 1958 
crossing, k n,ilc Jbove mouth al s~al;eck. 

l<P27 Big Beef Creek North line sec. 8, T. 24 N., R. 1 W., at road 5.69 1092, 1566 0.61 Sept. 30, 1947 
crossing, 3 mi Jes south of Seabcck. 

l<P28 Big Beef Creek North line NE:l. sec. 22, T. 2 5 N., R. l W., 14.0 1092, 1566 3.91 Aug. 20, 1958 
about ¼ 11:ile above mouth and 2! miles 11ortheast 
of Seabeck. 

KP29 JMnson Cr,ck NW~ sec , 14 , T. 2 5 N. , R . 1 W. 1 at l'Oad 0.66 1092, 1566 0.05 Aug. 27, 1947 
cross[ng near mouth, .3 niiles northeast of Sealiec~. 

KP30 And er son Creek NW¼ sec. 13, T. 25 N., R. 1 W., at road 4.04 1092, 1566 2.07 Sept. 18, 1947 
crossing, l! mile above mouth and 4 n1iles north-
ea sl of Seabed<. 

J<P31 Unnamed stream NE! sec. 14, T. 2 5 N </ R. 1 W., at road 0.37 1092, 1566 0.19 Aug. 27, 1947 
(trlbut,11•y to Ander'son crossing 11e!II' moulh and 4 mill!s northeast of 
Creek) Seabeck, 

KP32 South b1·anch ur111a111ed st1•eam W~ see. 23, T. 27 N,, R. l E .• , at road cross-
(tributary to Mood C11nall 1119, 600 ft abovlil north branch and 3~ mtles 

l.97 l092, 1566 0.01 Aug, 25, 1947 

southwest of Port Gainb le. 

l<P.33 North bran<:h unnamed slrerun W~ $ec. 23, T, 27 N., R. l E,, at road crass-
(tributary to Hood Canal) I 119, 4 0 0 ft above south branch and 3~ m II es 

0.86 1092, 1566 0,08 .Aug, 25, 1947 

southwest of P,ort Gamble, 

KP.34 llrm.,t1ned stream NW¼ sec, 13, T. 27 N., R, J, E,¼ at road 0,59 1092, 1566 0.82 Aug. 25, 1947 
Ctdbu tary to Hood Canal) crossl11g ,, ~ rnl le above mouth and 2 mlles south-

west of Port Gamble, 

Cal Surface Water Records of Wa.shlngton, 1961, 
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TablC', 1. W ISCELLANEOUS LOW FLOW DISCHARGE MEASUREMENTS. (Co11U11ued) 

Drain, 
Pub Ii cation tf. in immn di sr, harg e 11:ea s·.1red 

Map Slro!am Location area 
No. (sq mi) CWSPl Cfs Date 

KITSAP PENINSULA 
(co11t111ued) 

l(P35 Gamble Creek SWl SWa sec. 29, T. 27 N,, R. 2 E. 1 at road 4.87 1092,1566 0.45 Au11. 25, 194 7 
crossing, H miles above mouth and 4 mi le~ ~nuth 
of Port Gamllle, 

KP36 Unnamed stream SW¼ sec. 2 0, T. 2 7 N. , R . 2 E . , at road 0,86 1092, 1566 0,10 Aug . 2 6, 1958 
(tributary to Garr:blf! crossing, 900 Ft <1have moutl1 a11d 2~ mi fes south 
Creek} of Port Garuble. 

l<P37 Buck Lake Outlet SW! sec. 16, T. 2 8 N ., R . 2 E. , at road 0.33 1092, 1566 0 Au9. 5, 1 9 Ll7 
crossi11g, 600 ft above 111outh and ~ mile west 
of Hansvdle. 

l<P38 S ii vcr ( Eg ion) Crt!ek NWi sec. 2 , T. 2 7 N . , R . 2 E. , at road cross- 2.24 1092, 1566 0.03 Aug. 26, 195H 
i11g at Eglon, 300 fl above mouth. 

KP39 Unnarr. ed stream NW:! sec. 11 , T. 2 7 N . , R • 2 E , , at road 0.95 1092, 1566 0.04 Aug, 26, 1958 
(Lribulilry to Puget crossing, ¼ mi le above mouth and 3/4 r.1ilc souU1 
Souud) of Eglon. 

KP40 Carpenter Lake Ou tlel SW~ sec. 26, T. 27 N., R. 2 E., at road 2.35 1092, 1566 0 Aur1. 26, 1947 
crossing. -:! mile above mouth and 3/4 111, le west All<J • 27, l 9 58 
of Kingston. 

KP41 Grovers Creek NW¼ sec . 4, T. 2 6 N. , R . 2 E . , at road 
crossing,; mil<!' above mouth and 2± miles north-

6.45 1092, 1566 0.33 J~ll9 5, 1947 

west of Kitsap. 

KP42 U nna1:1cd strearn NW:\ sec. 16, T. 26 N., R. 2 E., al road cross- 0.62 1092, 1566 0.06 Au,1, 26, 19•17 
(tributary to Miller Bayl Ing, 400 ft above mouth and U miles we5t ()f 

Kitsap. 

KP43 Thompson Creek S! sec. 2 9, T. 2 6 N. , R • 2 E. , at road cross- 2 .35 1092, 1566 0.05 Aug. :u,, 1947 
ing, 60() ft above m()uth and 2 miles east of 
Keyport. 

l<P44 Unnamed stream NortJw, e!.l corner sec . 31, T. 2 6 N. , R. 2 E. , 1. 79 1092, 1566 0 Aug. 26, 1947 
(tributary to Pugl!'t at road crossing, 1,000 ft aboVC! mouth and 3/4 Au9 27, 1958 
Sound) Ill i I e north east of Keyport. 

KP45 Urman, ed ~tream SE:i sec. 25, T. 26 N" R. l E., atroad 1.44 1092, 1566 0.01 Aug. 27, 1958 
(tributary to Pug et crossing, 600 ft abovg mouth and 3/4 mi le north 
Sound) of Keyport. 

KP46 West Fork Dogfish Creek S! sec. 11, T. 2 6 N., R. l E., at road cross- 2.76 1092, 1566 1.62 Au<J. 26, 1958 
Ing, 100 ft above East Fork and H mile?s nortlt 
or Poulsl:o. 

KP47 Unnam!d stream NWi sec. 14, T. 26 N., R. 1 E., at road 1.15 1092, 1566 0.18 Aug. 26, 1958 
(tributary to Dogfi!h crossing, l mile north of Poulsbo. 
Creek) 

l<P48 .John s,on Creek NW! $ec, 22, T. 26 N., R. l E., at highway 
crossing,. 800 ft above mouth and l mile west 

),28 1092, 1566 0.68 Aug, 26, 194 7 

of Poulsbo, 

l<P49 Jacques Creek SE¼ sec. 27., T. 26 N,, R. 1 E., at ro,1d 
crossing tmlfQ above mcrnth and l 1111fe northwest 

0.41 1092, l.566 0.08 Aug, 26, 1947 

of Keyport. 

l<P50 U 1111a1r1cd stream SW~ sec, 35 1 T. 26 N,, R. l E., at toad 0.36 1092, 1566 0 Aqg, 25 1 1958 
(tributary to Liberty Say) crossing, 600 ft ,1bove mouth and :3/4 ml le wesl 

of Kimiort. 

l<P5l Unnarn ed s.tre.:im SE~ sec, 3 5 1 T, 2 6 N. 1 R , l E , , at road cross· 
(tributary to Llbli!rty Bay) I 11g, 60 0 ft above n10uth and ~ m I le we $I of 

0,08 1092, 1566 0,05 .Aug, 25, J:.958 

K¢y[lort. 
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Tahle l l. MISCELLANEOUS LOW FLOW DISCHARGE MEASUl<EMENTS. ( Conllnucd) 

Map Drai!l. Publication M inimtm discharge 11:eas1rcd 

No. Stream Location area (WSP) 
(sq :ni) Cft, Date 

l<ITSAP PENINSULA 
(conlinucdl 

KP52 Sleel Creek SE} sec. 14, T. 25 N., R. 1 E., 200 ft. above 4.75 1092, 1566 0.89 Auq. 26, 1947 
road croi.sing and mouth,~ mile wesl of Browns-
vi!ie. 

l<P53 11 lahce Creek S1 sec. 31, T. 25 N., R. 2 E., at mouth, 2~ 1.28 1092, 1566 0.41 Aug, 27, 1947 
miles northeast of Br1)m,:;rt.ort. 

l<P54 Unnamed stream SW! sec. 7, T. 24 N., R. 2 E., atrot:d 0.70 1092, 1566 0.26 Aug. 27, 1947 
Ctributai·y to Por\ crossing, 1,000 ft above mouth and 1 mile 
Orchard} easl or Bre1•1erlo11. 

l<P55 Unnamed stre,1'11 NE:\ NE! st>c. 3, T. 2 4 N. , R. 1 E. , at road 0.21 1092, 1566 0.05 Aug. 2 2, 1958 
(!J·ibutary Lo Dyes ln:et) crossing, :! mi le ;1bove? moulh and i mile south of 

Tracyton. 

KP56 Mosher Cree?k SE~ sec. 34, T. 25 N., R. l E., atro~d 1.58 1092, 1566 0.28 Auy. 26, 1947 
crossir.g, 1/8 niile norlh of Tracy tori and j mile 
above mouth. 

l<P57 Urmai,,cd stream NE~ sec. 34, T. 25 N., R. 1 L, at road 0.42 1092, 1566 0 AllD, 26, 1947 1 (tribut.1ry to Dyes Inlet) crossing, 600 ft ,lbove mouth and½ mile north Auy. 22, 1958 
of Tracyto11. 

l<P58 U nnamcd streom NW¾ sec. 34, T. 25 N., R. IE., atroad 0.27 1092, 1566 0 Aug. 26, 1947 
(tri hu tary lo Dyes I ni et) crossing,¾ mil,1 above rnouth a11d 1 n;ilC! north-

west of Tracyto11. 

KP59 Barker Crt;Qk SWl sec. 22, L 2 5 N., R. 1 E., at road 4,02 1092, 1566 l.81 Aug. 26, 1947 
crossing, 3/8 ,n i le above mouth and H miles 
east of Silverdale. 

KP60 West Fork Ciear Creek About south line sec. 9, T. 25 Ill., R. 1 E., 3.68 1092, 1566 2 .16 Aug. 27, 1947 
at moulh, just abo1:e highway cros~ing Clear 
Creek, H miles north of Silverdale. 

KP61 Unnamed stream SW¼SW:i !ec. 16, T. 25 N., R. 1 E" at high- 0.44 1092, 1566 0.06 Aug. 2 7, 194 7 
<tributary to Dy""s lrtle!ll way crossing,! mile above :nouth and; mil!! north 

of SU\'erdale. 

KP62 S trawbcrry Cre?ek NEl sec. 20, T. 25111., R. l E., at highway 3.01 1092, 1566 1.08 Am1. 27, 1947 
crossing ,It Silverdale,~ mile above moulh, 

KP6.3 l<napp Cre?ek E ! sec. 2 0, T. 2 5 N . , R. 1 E. , al highway 0.28 1092, 1566 0 Au~. 21, 1958 
crossing near mouth, 3/8 mile south of Silverdale. 

KP64 Unnamed slr!!am SE~ sec. 20, T. 25 N., R. 1 E., aU1igilway 0.55 1092, 1566 0,03 Au~. 21, 1958 
(ti·ibutary to Dyes Inlet) crossing ,1ea1· mouth, ~ mile soulh of Silverdale. 

l<P65 Woods Creek SW! sec. 29, T. 25 N,, R. l E., at highway 0.40 1092, 1566 0.20 A:19 • 2 2 I 19 58 
crOS$lng near mouth, U m(IH south of SIiverdaie. 

l<P66 Un11an1sd stream NW! sec, 32, T. 2.5 N., R. l. t:.:., at highway 0.17 1092, 1566 0,08 s.ept. 25, 1947 
(tribut,~ry to Dyes Inlet) crossin:g 1 800 ft 1:ibo11e mouth .i11d l 3/4 ml les 

so11th of Sllverdiille. 

l<P67 Un1n1m1:d stream About center W~. se<;, .32 ., L 2 5 N. 1 R. 1 E., 0 .. 05 1092., 1566 0.08 Sept. 2S, 1947 
(tributary to Dye$ ltiletl ,lt highway crossing 11~,ar mow.h 1 2 ml lcs soLtth 

of SIiverdaie. 

KP68 Unnamed stream SWI $cc., 32, T. 25 N., R, l E., at,hlghway 0.23 1092, 1566 0,06 All!!. 2 2 , l 1~ 5t3 
(t:r!l:iutary to Dyes Inlet) crossing near mo,uth ,, 2:1 mi !es south of SI lverdale. 

l<P69 Unnamed strea1n NW.I SG<l, 5, T. 24 N., R. l E., at highway 0, l.3 1092, 1566 0.23 AUii, 27, 1947 
(tributary to Dyes Inlet) erossln~ lll!iilr 111outh 1 2 :!l/4 1111 les south of 

Si lve1·dale, 
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SURFACE-WATER RESOURCES 

Table 11. MISCELLANEOUS LOW FLOW OISCHARGE MEASUREMENTS. (Continued) 

Map 
No. Stream 

l<ITSAP PENINSULA 
(continued) 

l<P70 Wildcat Creek 

l<P70.l Wildcat Creek 

l<P70 .2 Lost Creek 

l<P71 Dickenson Creek 

l<P72 Kitsap Creek 

l<P 7 3 Garst Creek 

l<P7 4 Heins Creek 

l<P75 Parish Creek 

l<P76 Unnamed stream 
(tributary to Bl ackjacl< 

Creek) 

l<P77 Blackjack Creek 

l<P78 Annapo lis Creek 

Location 
Drain . 
area 

(sq mil 

E! sec. 2, T. 24 N., R. 1 W., at lake outlet, 2. 50 
5 miles wesl of Bremerton. 

SW¼NW¼ sec . 7, T. 24 N., R. 1 E., 500 ft 6.20 
above Lost Creek. 

SWANW¾ sec. 7, T . 24 N., R. 1 E., 500 fl 3.08 
above mouth. 

SW:\NWA sec. 8, T. 24 N., R. 1 E., at lane 2.19 
crossing al mouth, 3 miles west of Bremerton. 

SW¼ sec . 8 , T. 24 N., R. 1 E., al lake outlet 2.73 
2 miles west of Bremerton. 

NW¼ sec. 32, T. 24 N., R. 1 E., 150 ft 4 .35 
above Hein s Creek , 3/4 mile above mouth and 
3! miles southwest of Bremerton. 

About we~t line sec . 32, T. 24 N., R. 1 E., 1.63 
200 rt above mouth and 3¼ miles southwest of 
Bremerton. 

W½ sec. 32, T. 24 N., R. 1 E., at highway 1.66 
crossing, 150 ft above diversion pol nl and 3 
miles southeast of Bremerlon . 

West line NW;\ sec. 23, T. 23 N., R. 1 E., 1.41 
at ro ad crossing, 0.2 mile above moulh and 4 
miles south of Port Orchard. 

NW;\ sec . ll I T . 2 3 N . , R . 1 E. , al road 10 . 5 
crossing, 2 miles south or Port Grchard and 3 
miles above mouth. 

NE:\ sec. 25, T. 24 N., R. 1 E., al road 1.86 
crossing at moulh , 3/ 4 mile east of Port Orch ard . 

KP79 Unnamed stream NW:! sec. 30, T. 24 N., R. 2 E. , 300 ft 0.20 

KP80 

l<P81 

KP82 

l<P83 

l(P84 

KP85 

(tributary to Port Orchard) above road crossing, 400 ft above mouth and 
1 mile east of Port Orchard. 

Unnamed stream 
(tributary to Port Orchard) 

Sullivan Creek 

Unnamed stream 
(trl butary to Port Orchard) 

Unnamed stream 
(trl bulary to Port Orchard) 

Unnamed stream 
(trl butary to Port Orchard) 

Beaver Creek 

NW¼ sec. 30, T. 24 N., R. 2 E. at highway 
crossing 1 mile east of Port Orchard. 

SW¼ sec. 19, T. 24 N., R. 2 E., 300 ft 
above road crossing, 400 ft above mouth and H 
miles northeast of Port Orchard. 

NE¾ sec. 19, T. 24 N. 1 R. 2 E., al road 
crossing at mouth and 2 miles northeast of Port 
Orchard. 

NE¼ sec. 17, T. 24 N. 1 R. 2 E., al road 
crossing at mouth, 3! mi les northeast of Port 
Orchard. 

South line sec. 8, T. 2 4 N. , R . 2 E. 1 at road 
crossing, 3/8 mile above mouth and 4 miles 
northeast of Port Orchard. 

W½ sec. 16, T. 24 N., R. 2 E., at road cross­
ing,¾ mile above mouth and 3 miles east of 
Bremerton 

(al Surface Water Records of Washington, 1961. 

0 .07 

1.00 

0.25 

0.32 

0.40 

1.61 

Pub I ication 
(WSP) 

1092, 1122, 
1152, 1182, 
1216, 1566 

(al 

(a) 

1092, 1566 

1092, 1122, 
1152, 1182, 
12 16 , 1566 

1092, 1566 

1092, 1566 

1092, 1566 

1092, 1566 

1092 , 1566 

1092, 1566 

1092, 1566 

1566 

1092, 1566 

1092, 1566 

1092, 1566 

1092, 1566 

1092 I 1566 

65 

Minimum discharge 111easured 

Cfs 

0 

0.14 

0.73 

0.04 

0.08 

7.68 

0.62 

0 .81 

3 .61 

4 .75 

0 .40 

0.40 

0 . 17 

0.36 

0.02 

0 

0.06 

0 .44 

Dale 

Sept. 1 7, 30, 
1947 

Sept. 14, 1949 

Sept. 8 , 1961 

Sept. 8, 1961 

Aug. 5, 27 , 
1947 

Aug. 21, 1958 

Aug. 28, 1947 

Aug. 19, 1958 

Aug. 28, 1947 

Aug. 19, 1958 

Aug. 28, 1947 

Aug . 27, 1947 

Aug. 21, 1958 

Aug. 21, 1958 

Aug. 21, 1958 

Au g . 21, 1958 

Aug . 2 7, 194 7 
Aug . 21, 1958 

Aug . 2 7, 194 7 

Aug. 2 7, 194 7 

DNR-00003843 



66 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Table 11. MISCELLANEOUS LOW FLOW DISCHARGE MEASUREMENTS. (Continue(:) 

M;1p 
Or;;in. 

Pub lic,llio11 
M in1mwn discharge measured 

Strcar,; Location MeJ 
No. Csq 111D CWSPJ Cls Date 

KITSAP PENINSULA 
(cont•nuedl 

l<P86 Duncan Creek SW;\ sec. 22, T. 24 N., I~. 2 E. 1 dt road 0.45 1092, 1566 0.04 Aug, 2 7, 194 7 
crossing, at Manchester, 500 feet above mouth. 

l<P87 Sa(mo11berry Creek South Lme sec. 7, T. 23 N. 1 R. 2 E., iitro,,C: 4.99 l 092, 1566 1.29 AurJ, 21 1 19 53 
crossing, !, mi le above mouth a11d 3~ 111 i les south-
ca st of Pot l Orcl1ard. 

KP88 Curley Creek NEiNEh 5cc. 8, T. 23 N., R, 2 E., 11mle 11.6 1092, 1216, 3.13 July 28 1 1958 
below Long Lake outlet and 4 nii (es southeast o/ 1566 
Pol'! Orch::rd • 

l<P89 Unnamed stream SW:iSW!i sec. 34, T. 24 N., R. 2 E., at road 0.21 1092, 1566 0.03 AmJ. 28, 1947 
(tr1b1:1;1ry to Yuko,, crossing near n:outl1, 1 mi le west cf Harpe,·. 
Harbor) 

l<P90 U1111am ed streilli: SE:!SW¼ sec. 34, T. 24 N., R. 2 E., at road 0.05 1092, 1566 0 Aug. 28, 1947 
{t1·ibutary ta Yukon crossing near mouth, 3/4 mile west ~r Haqier. Aug . 21 , 19 58 
fiarbor) 

KP91 Wilson Creek S~ sec. 34, T. 2 4 N., R. 2 E., at road 0.96 1092, 1566 0 Aug. 28, 1947 
(tributary to Yukon crossing at mouth, 5/8 111• le west of Harper. 
Harbor) 

KP92 Unnamed strealll SW¼SE¼ sec. 34 1 T. 24 N., R. 2 E., at road 0.42 1092, 1566 0 Aug. 28, 1947 
(tributaty lo Yukon crossing at mouth, i mile w~st of Harper. 
Harbor) 

KP93 Unnamed stream NWi sec. 2 1 T. 23 N., R. 2 E,, a~road 0.43 1092, 1566 0 A,1g. 21, 1953 
(tributary to Puget crossing at mouth, 3/8 mi ic south or Harper. 
Sound) 

KP94 Olalla Crrnk North I ine sec. 5, T. 22 N., R. 2 E., at road 3.88 1092, 1566 3.03 July 28, 1958 
crossing, H r.1iles above moULh and 2 miles west 
()f Olalla. 

l<P95 Crescent Creek N! sec. 32 1 T. 22 N., R. 2 E,, at road 4.64 1092, 1566 1.27 July 31, 1947 
crossing, 1 mile above mouth a,,d 1, mites north 
or Gig Harbor. 

KP96 Su I Ii van Creak SW¼NWl sec. 29, T. 21 N., R. 2 E., at road l.61 1092, 1566 0.04 Aug • 2 9, 1 94 7 
cro~sin11 Mat mouth and 3~ miles south of Gig 
Harbor. 

KP97 Unnamed strea1i1 SW~ ~c•c. 19, T. 21 N., R. 2 E., at road 1.87 1092, 1566 0.01 Aug. 29, 1947 
(trlbutary to Wol lochd crossing at mouth, 3 miles south of Gig Harbor. 
Bay) 

KP98 Unnamed stream NE;\NEl sec. 24 1 T. 21 N., R. 1 E., at road 2.52 1092, 1566 0.01 Aug. 29, 1947 
(tributary to Wol lochet crossing, 500 ft above mouth ,ind 2~ mile5 south-
Bay) west of G l; Harbor. 

l<P99 Artondale Creek NE~ s1;1r;. 2 4 1 T, 2 l N , , R. l E ,, , at road 
crossing near mouth, 2i milu so11thw.est of Gig 

2.99 1092, 1566 0.76 Aul,l, 20, 1958 

Harbor. 

l<PlOO Unnamed stream SW~ sec. 2 5, T ,, 2l N. 1 R . l E, , at road 0,10 1092, 1566 a Aug. 29, 1947 
(trili!utary to Hale crossing at mouth 1 4 ml les southwest of GI(/ Aug. 20 1 1958 
Passage) Harbor, 

KPlOl Unnamed stream NE! sec. 26, T. 21 N., R, l E. 1 at road 0,19 J.092, 1566 0.0,S Aug, 20 1 1958 
(ttlbutaty to Hate crossing at tnouth 1 4 miles southw111st of Gig Harbor,, 
Pi1$1iia9e) 

KP102 Warre11 Creek SE~ sec, 2:2 1 T, 2l N, 1 R,, l E. 1 atroacl 0.8:S 109:2, 1!>66 0.06 Aug, 20, 1958 
cross.Ing near mouth, 4½ mtfes $outhwest of Gig Aug. 29 1 1947 
H,1rbo1·. 
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Table J J. MISCELLANEOUS LOW FLOW DISCHARGE MEASUREMENTS. (Ca11linucdl 

Drain. 
Pub I: cation 

Minimum d, scharg e measured 
M,lp 

Strea111 Location area 
No. (sq mil <WSP) Cfs Date 

KITSAP PENINSULA 
(continued) 

KPI03 U1111am ed stream SE¼ sC?c. 9, T. 21 N . , R . 1 E. , at road 0.14 1092, 1566 0.06 Au~. 2 0 , 19 58 
(lribul.;1ry to Henderson crossing at moul11, H miles southwest of Ro5e-
Bay) d,lle. 

KP104 U 11na111ed stream SEi sec. 10, T. 21 N., R. 1 E., 200 ft above 2 .03 1092, 1566 0.64 Au~. 20, 1958 
(trib11tal'y to Henderson road crossing, :I mil<! from mouth and 3/4 mile 
Say) so\1th of Rosedale. 

KP105 MC!ye1· Creek SW!SW~ sec. 2, T. 21 N., R. 1 E., at road 0.71 1092, 1566 0.96 Aug. 20, 1958 
crossing at mouth, at Ro5edale. 

KP106 Uru1au1ed stream SEiNWl sec. 2, T. 21 N., R. 1 E., at road 0.52 1092, 1566 0.02 Ac1g. 29, 1947 
(tributary to H cnderson crossing 3/4 mile .:.bovc rnouth and 3/4 mile 
Bay) north of Rosec'ale. 

l<Pl07 McCormick Creek NW1 sec. 2 5, T. 2 2 N., R. 1 E. , al road 2.36 1092, 1566 0.93 Au,r. 29, 1947 
crossing 500 fl above moulh a.rid l III i le south of 
Purely. 

l<Pl08 U 1111,llll CC Slr('<!m W; sec. 2 4 , T. 2 2 N . , R . 1 E . , at roac 1.55 1092, 1566 0.02 Au~ . 21 , 19 58 
(tributary to H end 1crson cro!sing 800 ft .;1bove mouth arid l mile south or 
Bay) Purdy. 

l<Pl.09 Purdy Creek SWl sec. 13, T. 22 N., R. 1 E., att"oad 3.44 1092, 1566 1.44 Aug, 28, 1947 
crossing nc;;r mouth, ~ mi le. north of Purdy. 

l<PllO Unnamed stre.irn Aboul cC!nter of sec. 1, T. 22 N., R. 1 E., at 0.52 1092, 1566 0.05 Au~. 18, 1958 
(tributary to Burley road crossing ~ m, le above n1outh and 3/4 111 i le 
Crel:!kl north of Burley. 

l<Pl 11 B<!ar Cr·eek East I lne SEi sec. 2, T. 2 2 N., R. 1 E., 300 1.99 1092, 1566 2 .25 SeJt. 26, 1947 
(tributary to Burley ft above mouth at Burley. 
Creek) 

KP112 U1111a,~1cd strc.,m NE~NE¼ sec. 11, T. 22 N., R. l E., at 0.51 1092, 1566 0.16 Aug. 26, 1947 
(tributary to Burley mouth at Burl ~y. 
Creek) 

KPll.3 Minter Creek Southwest corner sec. 16, T. 22 N., R. l E., 5.67 1092, 1122, 5.30 Julyl7,1958 
Jbovc; rrHd crossing, ¼ mile above Huge Creek and 1286, 1566 
2! :niles west of Wa,ma. 

l<Pl 14 So:ah Fork Minteer Creek Ahoul cent,:,r west Hnc sec. 21 1 T. 2 2 N ., R. l E ., 2.34 1092, 1566 0 Aug. 29, 1947 
at road crossing,¼ mile above mouth Jnd 2 111iles Auq. 11, l. 9 58 
wc~t of Wauna. 

l<Pl15 Lackey Creek SW1 sec. 30, T. 22 N., R, IE., athi9l1w<1y 1. 78 1092, 1566 o Aug. 29, 1947 
cross,r?g, 1 mi f(: above r:1outh and 4 m, les south- Aug . 11 , 1958 
west of Wauna. 

l<Pll6 U1m,1med stre,1111 NW! sec, :35, T, 21 N., R. l W .. , ,lt 1•o,ad 
(tribllt,iry tr.i Cllrr Inlet) crossing at Home,! mile above mouth, Not(I--

l.22 1092, 1566 0,21 AUii, 29 1 1947 

Enters Von Geldern Cove from north, 

t<Pll 7 U11Mmed st1·ea111 NW! sec. 3 5, T , 2 l. N , , I~ , l W. , ,n M omc 1 .I 2.60 1092, 1.566 0 Au~. 13, 1958 
(tributary to C,m I 11 I et) m !IC ilbo Ve O!Olllh. Slre,1111 cnttrs Von Gcldern 

Cova fro111 west. 

l<Pll8 Outchel' Cri::ek s~ $«!C. n, T. 2l. N., R,. l w., 100 ftb.llnw 2,25 1092, 1566 0.1:3 Aug. 11 1 195g 
highway orosslrtg, ~ mile above mouth and 2I 
ml tes 1101!.h of Ho111e. 

Kl'll9 Unn,1111ed sl:re,tm SW¼SW~ .sec, .36, T. 22 N,, R, l W. 1 at rotd 0.89 1092, l.566 0,09 Aug, 29 1 l.947 
rtrflnlt.ary to Case In I el:) crossing :I mi le above mouth and 4! miles Mfth 

of rlome. 
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VAS U1m,imcd strnm11 
(t.1•il!utm·y hl foi111p 
11,wbor) 

U 111i.111111d slrca111 
{tribul,1ry to l"i'11mp 
Harbotl 

At s.outh11,,111: corn er s,ic • 5, T, 2 2 N • , R • :3 E .• , 
60 fl 1,1bove mouth. 

NE~NE,\ sec. 8, T .. 22 N., R. :3 E., 10 It 
,1bovo ro;id erossil1!1 111: mouth. 

MAl UmMln•td str.(:l,:11t1 
(tl'lbutm·y to Tr,11np 
l!a.l'llor) 

SElNE:I sec. 15, T, 22 N,, R. :3 E., ,11, road 
Ci"OSSIIIII• 

(a) SurfM,1! W1,1:iir !~1,cords of W,lshln!it:on, 1961. 
~- Esl.l1m1h,d 

0.,90 (a) 0 ,44 All9, 4, 196.l 

o,n (,l) 0.:5:3 

o.:n., (i:1) Dry Auq. 4, 1961 
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SURFACE-WATER RESOURCES 

T,1bl~ 11. ,\11S CELLANEOUS LOW FLOW DISCHARGE MEASUREMENrs. (Conlim,ed) 

Map. 
No. 

MA2 

VA5 

VA6 

VA7 

VAS 

VA9 

VAlO 

VAll 

VA12 

VA13 

VA14 

VAIS 

Stream 

VASHON ANO MAURY ISLANDS 
(cc11lir111cdl 

Ur:namcd stn,;m1 
(tributary l.".l Quarter-
mater Harbor) 

U nthi!'lfd stream 
(trtbutary to Quarter-
master Hiirho!·l 

Judd Creek 

Fi sh€1· Creek 

U 1111a111ed stream 
(trib11l,Jry to Quarter-
111 aster Harbor) 

Tahlequah Creek 

Unm1:ned stream 
(tributary to Colvos 
Passa<id 

Unnamed stream 
(Lri!rntary lo Colvos 
Passage) 

Jou Creek 

Green Valley Creek 

U ttnam cd stream 
(tdbutary to Co I 110 s 
Passagl?'l 

Needle Creek 

Location 

SE!, SWi SC!C • l 6, T. 2 2 N . , R . 3 E. , .11 n; outh. 

SE!SW:\ sec. 8, T. 22 N., R 3 E., llclow 
,:uck rond al ,nouth. 

NW1NE~ sec. 18, T. 22 N. 1 R. 3 E., 0.1 mile 
«l,oYe rnad c1·ossing at e1outh. 

SWiNW! $CC. 19, T. 22 N. 1 R. 3 E t 150 [[ 
be:low roac! crossing at mouth. 

NElSEk sec. 24, T. 22 N., R. 2 E., 100 ft 
above 111011tb. 

SE¾ SE! SI/C • 2 1 T. 2 l N 'I R • 2 E. , 4 0 0 ft 
<1bovc m.~uth. 

NE~SEl sec. 34, T. 22 N., R. 2 E., Jlnto11th. 

SE!NW;i sec. 26, T. 22 N., R. 2 E., lli:!,lr 
mouth. 

NIN j NW.\ S(:C. 14, T. 22 N. 1 R. 2 E., at 
mouth. 

SW~NEJ sec. 11, T. 22 N., R. 2 C., 300 ft 
abo~e 111,iuth. 

S~NE.I. ~ec. 35, T. 23 N., R. 2 E., at road 
crossing O. 8 mi le south of cove. 

SW!SW.\ sec. 18, T. 23 N., R. 3 E. 1 60 Ft 
below road cfossing near mouth. 

(a) Surface Water Records QI Wash,ngton, 1961. 
;, E stimatcd. 

3Jca 
(sq mD 

0,53 

0.43 

5.04 

1.95 

OA4 

1.17 

0.06 

o.u 

0.77 

0,42 

0.07 

2.83 

Pulli,calion 
(WSP) 

{;i) 

(<1) 

/a) 

(al 

(;·,) 

(.i) 

(;;) 

l.il 

(a} 

(a) 

{a) 

(a) 

Cf~ 

O.M 

0. J 0 

2 .10 

0.83 

0 .14 

0.31 

'''0.4 

'"0A 

0.78 

0.88 

·-1'0.6 

0.23 

69 

Dale 

Al"!• 4, 1961 

Au,. 4, ]%] 

July 3, .l 961 

Ar:g. 4, 1961 

11.uq. 4, 1961 

Au9.4 1 l 961 

Atq. 4, .1961 

kg. 4, 1%1 

Ai.rt. 4, 1961 

At.g. 4, 1961 

A,.CJ. '1 I 1961 

Aug. 4, 1961 
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Figure 31. MAXIMUM-MINIMUM DISCHARGE HYOROGRAPHS FOR YEARS 1946-59. 
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.Figm•e 32. MAXIMUM, MINIMUM AND AVERAGE MONTHLY 
OISCHAR.GE FOR THE PERIOD 1946-59. 
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Figure S:li. FLOW-DURATION CURVE FOR THE PERIOD 
1946-59. , 
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F,gure 35. MAXIMUM-MINIMUM DISCHARGE HYDROGRAPHS FOR YEARS 1947-59. 
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DISCMARGE r-oR Tl-IE t:>l:.RIOD 1947-59, 

"' ~ 
·= 
.; 
e' ., 
-5 
vi 

Cl 

1000 

800 

600 

400 

300 

200 

JOO 
80 

60 

,ml 
30\ .. l 
!~ :ml ' 
i i 

4 t----+----+---t 

3 t----+---+--+---+-·+··"""''"""""•· 

21-----1--+--+--+-+--+-+-+-+....;:::,,-.!,,-._.-.. -+----I ~-................ . 

l .___......__. _ _,___.___.___,_......_........___. _ _,___. __ _. 

l 5 10 20 3040506070 80 90 95 
Pemint of time 

99 

F!g11N137, FLOW•DUl~ATION CURVE FOR THE PERIOD 
1948-59. 

DNR-00003850 



"' 't 
,:: 

.,-
e:' 
~ 

0 
"' i5 

~ 
u 

·'= 

SURFACE-WATER RESOURCES 73 

UNION RIVER NEAR BELFAIR 
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Figure 38a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1948-59 . 
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Figure 38c . FLOW-DURATION CURVES FOR APR! L, 
MAY, JUNE 1948-59. 
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Figure 38b . FLOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MAR CH 1948-59. 
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Figure 40. MAXIMUM, MINIMUM AND AVERAGE MONTHLY 
DISCHARGE FOR THE PERIOD 1945-53. 
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Figu1·e 42a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1946-53. 

Jan. -­
Feb, ----· 
Mar, """"" 

l s :i:o 20 304oso6a1o·ao 90 95 
Percent of Um• 

99 

Figure 42c. FLOW-DURATION CURVl:S FOR APRIL, 
MAY, JUNE 1946-53. 
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Figure 42b. FLOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MARCH 1946-53. 
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Figure 46a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1946-53. 
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DISCHARGE FOR THE PERIOD 1946-60. 
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Figure 54a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1946-56. 
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Figure 54c. FLOW-DURATION CURVES FOR APRIL, 
MAY, JUNE 1946-56 . 
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Figure 54b. FLOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MARCH 1946-56 . 
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Figure 5 5 . MAX IMUM -MINIMUM DISCH ARGE HYDROGR AP HS FOR YEARS 1945-53 . 
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Figure 56 . MAXIMUM , MINIMUM AND AVERAGE MONTHLY 
DISCHARGE FOR THE PERIOD 1945-53 . 
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Figure 5 7. FLOW-DURATION CURVE FOR THE PERIOD 
194 6- 53 . 
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Figure 58a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DEC EM BER 1946-53. 
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Figure 58c. FLOW-DURATION CURVES FOR APRIL, 
MAY, JUNE 1946-53. 

99 

Vl u 
·'= .,-
"' !i; 

.<: 
u 
V, 

0 

"' u 
·'= .,-
e' 
"' .<: 
u 
"' 

Cl 

80 

60 

40 

30 

20 

10 

8 

6 

4 

3 

2 

1.0 

0 .8 

0.6 

0.4 

0.3 

20 

10 

8 

6 

4 

3 

2 

1.0 

0 .8 

0.6 

0.4 

0.3 

0.2 

' ' 
' '· 
~ 

~ 

·-.. ··. 
' 

1 

"I. 

·· .. I'\.' 
··. ~ 

··.. "-::: 

Jan. -­
Feb. -----
Mar ......... . 

·· .. \ ' ·•... ' 
···• .. -> 
\ . ......,,·::· 
I 
\ 

' 

5 10 20 30 40 50 60 70 80 90 95 
Percent of time 

99 

Figure 58b . FLOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MARCH 1946-53. 
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Figure 58d. FLOW-DURATION CURVES FOR JULY, 
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Figure 60. MAXIMUM, MINIMUM AND AVERAGE MONTHLY 
DI SCH ARGE FOR THE PERIOD 1945-56. 
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Figure 61. FLOW-DURATION CURVE FOR THE PERIOD 
1946-56. 
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Figure 62c. FLOW-DURATION CURVES FOR APR IL , 
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Figure 65. FLOW-DURATION CURVE FOR THE PERIOD 
1948-54 , 1959-60. 
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Figure 6 7 . MAX IMUM-M INI MUM DI SCHARGE HYDROGRAPHS FOR YEARS 1947- 60. 
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DISCH ARGE FOR THE PER IOD 1947-60. 
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Figure 69. FLOW- DURATION CURVE FOR THE PERIOD 
1948-60 . 
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Figure 70a. FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1948-60. 
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Figure 70c. FLOW-DURATION CURVES FOR APRIL, 
MAY, JUNE 1948-60. 
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Figure 7Ob. FLOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MARCH 1948-60. 
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Figure 70d. FLOW•OURATION CURVES FOR JULY, 
AUGUST, SEPTEMBER 19<18·60. 
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Figure 72. MAX IMUM , MINIMUM AND AVERAGE MONTHLY 
DISCHARGE FOR THE PERIOD 1947-60. 

Figure 73 . FLOW-DURATION CURVE FOR THE PERIOD 
1948-60. 
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Figure 74 a . FLOW-DURATION CURVES FOR OCTOBER, 
NOVEMBER, DECEMBER 1948-60. 
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Figure 74c . FLOW-DURATION CURVES FOR APRIL , 
MAY, JUNE 1948-60. 
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Figure 74b . F LOW-DURATION CURVES FOR JANUARY, 
FEBRUARY, MARCH 1948-60 . 
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Figure 74d. FLOW-DURATION CURVES FOR JULY , 
AUGUST, SEPTEMBER 1948-60 . 
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Table 12. MAXIMUM-MINIMUM DAILY DISCHARGE RECORDS, UNION RIVER NEAR BREMERTON 

Maximum daily discharge of Union River near Bremerton, for years 1946-59 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 22 44 79 74 120 44 26 42 12 11 15 11.5 
2 19 100 91 97 142 43 36 45 13 13.5 14 12 
3 15 279 56 169 75 46 33 34 12.5 15.5 13 12 
4 12.5 200 61 120 100 82 30 22 12.5 13 11.5 16 
5 11.5 50 56 151 60 88 29 20 13 11.5 11.5 16 

6 11 35 61 129 46 62 25 35 13 14.5 12 16.5 
7 8.8 25 60 120 55 42 23 31 10.5 16.5 12.5 17 .5 
8 12 21 48 116 158 31 20 23 11.5 14.5 12.5 19 
9 18.5 19 52 104 269 34 18.5 18.5 11 15 12.5 19 

10 15 16 55 63 151 40 23 17 11.5 16 12.5 19 

11 9 .0 23 46 120 83 30 115 16 11 16.5 12.5 19 
12 8 56 72 110 52 24 92 16 9 .8 14.5 12.5 19 
13 7.2 55 45 74 112 22 57 20 10.5 13.5 12.5 19 
14 7.2 46 40 54 140 24 39 23 9.3 16 12.5 19 
15 13 33 44 64 110 35 29 23 9.7 17 12.5 19 

16 19 .5 56 40 98 95 34 23 21 12 .5 17 12 .5 19 
17 47 63 58 66 135 32 33 18 .5 16 17 12 .5 19 
18 112 191 46 56 67 45 27 16 16 17 13 19 
19 132 218 39 71 137 56 20 16 16 14.5 13 20 
20 57 80 75 139 108 46 17 12.5 14 .5 15 13 28 

21 32 62 160 282 114 40 14 .5 12.5 13.5 16 12 21 
22 24 54 73 198 280 71 13 13 13.5 17 11.5 22 
23 19 94 69 84 88 97 12 14 14.5 17 11.5 22 
24 27 80 74 99 62 42 11.5 13 12 17 11.5 22 
25 30 114 56 164 55 35 10. 5 12.5 12 17 12 22 

26 21 167 50 107 84 30 10.5 13 .5 11 16.5 11.5 22 
27 17 222 47 76 68 27 10 16 9.8 14 12 22 
28 28 66 118 62 60 24 9 .6 14 10.5 16.5 12 22 
29 40 56 87 61 23 11.5 14 10.5 17 11.5 20 
30 38 54 70 190 26 41 13.5 11.5 16 11.5 19 .5 
31 34 54 120 26 13 .5 14.5 11.5 

Minimum dal ly discharge of Union River near Bremerton, for years 1946-59 

1 0.5 0.7 1.4 1.6 4.3 6 .2 4.3 3.0 0.5 0.8 0 .5 0.4 
2 0.5 0.7 1.6 1.3 4 .3 5 .8 4.6 2.6 0 .2 0.8 0.4 0 .4 
3 0 .5 0.6 3.2 1.2 4.3 5.8 4.4 2 .6 0.4 0.8 0.5 0.4 
4 0.6 0.6 2 .4 1.0 4.2 5.8 4.4 2 .6 0.8 0.8 0.5 0.4 
5 0.6 0 .6 1.4 0.9 4.0 5.4 4.6 2 .4 1.0 0.8 0 .5 0 .4 

6 0.6 0.6 1.3 0.8 4.2 5.4 4.4 2.2 1.4 0.8 0 .4 0.4 
7 0.5 0.6 1.3 2.6 4.0 5 .8 4.1 2.2 1.5 0.8 0.4 0.4 
8 0.5 0 .6 5.0 4 .0 4.3 5.8 4.6 2.0 1.4 0 .8 0.4 0.3 
9 0.6 0.6 4 .9 4.5 4 .8 5 .4 5.1 1.9 1.3 0.8 0 .4 0.3 

10 0.7 1.2 5.2 4.8 5.1 5.1 5.2 1.9 1.3 0.7 0.4 0.4 

11 0.6 1.3 5.2 5 .1 5.4 5 .8 4.6 2.0 1.3 0.6 0 .4 0.4 
12 0.6 1.2 5.2 6.2 5.4 7.1 4 .6 2 .0 1.4 0.6 0.4 0.4 
13 0.6 1.3 3.4 5.4 3 .9 6 .5 4.3 1.8 1.4 0.6 0.4 0.4 
14 0.5 1.8 1.0 6.9 3.2 6. 2 4.3 1.6 1.3 0.6 0.4 0.4 
15 0.4 0 .8 0 .9 6 .0 3.2 6.4 4.0 1.5 1.2 0.6 0.4 0.4 

16 0 .5 1.2 0.9 5 .6 3.2 6.2 3.8 1.4 1.2 0.6 0.4 0.4 
17 0.5 1.0 1.3 5.2 3.2 5.8 4.2 1.4 1.1 0.6 0.4 0.4 
18 0.5 0 .9 1.3 5.2 2 .8 6.5 3.8 1.3 1.0 0.6 0.4 0.4 
19 0.5 0.9 2.0 4 .8 0 .9 6.0 3.6 1.2 1.0 0.6 0.4 0.4 
20 0 .6 1.2 1.4 4.8 0.8 5.8 3.4 1.1 0.9 0.6 0.4 0.4 

21 0.6 1.4 2 .8 4 .5 2 .6 7.0 3.2 1.0 0.9 0.5 0.3 0.3 
22 0.6 1.3 2.8 4.9 4.2 6 .8 2.7 0.8 0.9 0.5 0.4 0.3 
23 0.6 1.0 3.0 5.9 6.0 6.6 2.9 0.7 0 .9 0.5 0.4 0.4 
24 0.6 0.9 4.2 6. 3 5.6 5.8 3.6 0.6 1.0 0.5 0.4 0.4 
25 0.6 0 .8 4.8 5 .4 6.0 5 .7 3.0 0.6 0.9 0.6 0.4 0.4 

26 0.6 0 .8 5 .4 5.4 6.2 5.3 2.9 0 .5 0.9 0.6 0.4 0.5 
27 0.6 0.8 4 .2 5 .0 5.8 5.1 3 .1 0.3 0.9 0.5 0 .4 0.5 
28 0.6 0.6 3.9 4.8 6.2 4.9 3.0 0.4 0.8 0.5 0.4 0.5 
29 0.6 0.6 3.2 4.7 4.8 3.2 0.6 0.8 0.5 0 .4 0.5 
30 0.7 0.6 2 .4 4.7 4 .8 3.0 0.6 0.8 0.5 0.4 0.5 
31 0.8 2.2 4 .5 4.6 0.6 0.5 0.4 
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Table 13. MAX IMUM-M INI MUM DAILY DISCH ARGE RECORDS , UNI ON RIVER NEAR BELFAIR 

Maximum dally discharge of Un ion River near Bel fair, for years 194 7-59 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Ju ly Aug. Sept. 

1 38 135 261 289 314 141 ll.3 185 39 38 24 24 
2 45 184 356 343 219 126 llO 146 36 30 32 24 
3 32 903 175 438 209 210 100 121 43 29 28 24 
4 28 632 183 373 296 306 80 81 43 29 27 26 
5 26 2ll 144 545 199 306 87 69 37 32 24 23 

6 29 132 181 492 148 199 71 ll9 41 30 25 23 
7 32 89 183 336 223 140 73 94 48 29 28 26 
8 62 67 159 416 425 144 77 75 56 29 27 24 
9 69 55 461 417 948 153 79 62 58 29 26 24 

10 70 59 266 215 589 138 65 60 56 33 26 24 

ll 44 95 165 425 346 ll6 67 54 47 28 25 24 
12 43 166 252 420 223 105 124 64 39 28 24 24 
13 36 144 126 261 376 123 130 77 37 27 25 24 
14 35 120 126 183 252 ll8 106 84 37 28 25 23 
15 54 72 130 237 306 159 96 76 37 27 30 39 

16 59 184 157 367 358 144 104 70 36 27 24 26 
17 126 140 214 ;134 809 140 101 66 38 26 23 32 
18 258 464 155 225 248 160 83 55 35 26 24 28 
19 585 538 141 267 465 185 85 51 36 26 26 55 
20 182 252 285 259 381 151 80 48 34 26 23 72 

21 90 149 465 894 437 174 62 44 33 29 24 48 
22 66 155 422 693 1,2 70 284 57 45 32 25 23 34 
23 76 127 258 342 64 8 40 0 55 39 32 25 24 27 
24 90 255 249 369 306 275 52 38 32 25 24 25 
25 157 303 250 413 290 198 52 36 32 24 23 26 

26 124 367 200 364 335 152 49 39 31 33 24 32 
27 96 637 180 214 174 ll8 49 39 31 33 24 35 
28 86 256 332 217 150 ll5 69 59 30 27 23 38 
29 122 150 232 203 120 190 53 36 26 24 32 
30 110 155 137 391 153 349 47 30 26 25 28 
31 84 120 304 146 41 26 24 

M lnlmum dally discharge of Un ion River near Bel fair, fo r years 194 7-59 

1 15 17 .5 16 38 27 37 36 34 24 20 16.5 14.5 
2 15.5 17 .5 16 37 27 36 41 32 24 20 16 .5 14.5 
3 15.5 17.5 17 36 27 38 39 32 24 20 16 14.5 
4 16 17 .5 18 37 27 34 37 30 24 20 15.5 14.5 
5 16 18 22 36 27 33 36 30 24 19 16 14 

6 16 18 22 36 27 33 36 29 23 19 16 .5 14 
7 15.5 17 .5 22 40 27 33 35 28 22 19 16 14 
8 16 17 .5 21 40 28 34 34 28 21 19 16 14 
9 16.5 17.5 21 38 33 35 33 28 21 18 15.5 14 

10 20 19 23 42 46 36 33 28 21 18 15 14.5 

11 21 19.5 25 39 43 37 33 28 22 18 15 15 
12 19.5 17 .5 22 38 39 35 33 27 22 19 15 15 
13 19 19.5 28 37 38 35 34 27 22 18 15 15 
14 19 19.5 28 34 41 34 33 28 22 18 15 15 
15 18 21 26 32 39 33 32 28 21 17 .5 15.5 15 

16 18 18 26 31 38 33 32 28 22 18 15 15 
17 17 .5 17 29 31 36 32 32 27 21 18 15 14.5 
18 17 .5 15.5 27 31 35 36 32 26 20 18 15 14.5 
19 17 15.5 25 30 34 34 32 27 20 18 15.5 15 
20 17 .5 15.5 23 29 34 33 32 28 21 18 15 15 

21 17.5 15.5 33 30 34 38 31 28 22 18 15 15 
22 17.5 16 36 29 34 40 30 26 22 18 15 15 
23 17 .5 16.5 30 28 34 36 30 25 23 17 14.5 15 
24 17.5 16 28 27 39 35 30 25 21 18 14.5 15 
25 17.5 16.5 26 27 36 34 31 24 21 17 .5 14 15 

26 17.5 16 24 27 35 33 31 23 21 17 14 15 
27 18 .5 16.5 24 27 34 33 37 22 22 17 15 15 
28 18 16 28 27 37 36 32 22 23 16.5 15 15 
29 17.5 16 42 27 37 28 23 23 16.5 15 15 
30 18 16 41 27 38 36 22 22 16 .5 14 .5 15 
31 18 40 27 39 23 16 .5 14 .5 
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Table 14. MAX IMUM-MINIMUM DAI LY DISCHARGE RECORDS, MISS ION CREEK NEAR BREMERTON 

Maximum daily discharge of Mission Creek near Bremerton, for years 1945-53 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Ju ly Aug. Sept. 

1 1.0 11.5 50 30 68 28 10.5 7.1 6.0 1.5 0 .4 0.3 
2 0.9 13 52 37 56 28 9.3 6.9 5.7 1.4 0.4 0.3 
3 0.9 13.5 49 48 47 26 8.6 6.7 5 .4 1.3 0.4 0.3 
4 1.0 12.5 46 43 48 31 8. 0 7.3 5.2 1.2 0.3 0.3 
5 0.9 11.5 43 36 43 39 7.5 8.4 4 .9 1.2 0.3 0 .3 
6 
6 1.0 10 38 32 37 37 7.1 11.5 4.7 1.1 0 .4 0.3 
7 1.1 9 .2 34 32 33 30 6.7 13.5 4.5 1.0 0 .4 0.3 
8 1.0 8 .4 30 46 40 25 6.6 14 4 .2 1.2 0.3 0.2 
9 1.5 7.7 27 62 84 21 6.6 13 4.0 1.2 0.3 0.2 

10 2 .8 7.2 30 42 81 17 .5 7 .6 12.5 3.7 1.2 0.3 0.2 

11 2 .5 6.8 28 44 58 14.5 20 11.5 3.7 1.1 0.3 0.2 
12 2 .3 13 24 54 41 12.5 30 11.5 3.7 1.0 0.3 0.2 
13 2 .1 13.5 20 50 40 12 31 13 3 .6 1.0 0.3 0.2 
14 1.9 12 18 40 46 12 29 14 3.5 0.9 0.3 0.2 
15 1. 7 17 18 35 49 13 27 14.5 3.3 0.9 0.4 0.6 

16 1.6 15 20 47 49 15 23 14 .5 3 .1 0.8 0.4 0 .6 
17 2.5 21 26 42 39 15 20 13.5 3.0 0.8 0.4 0.6 
18 5.4 21 25 39 40 17.5 18 12 .5 2.9 0 .8 0 .3 0.6 
19 21 19 24 40 34 23 16 11 2.8 0.7 0.3 0.5 
20 24 22 25 37 29 24 14 10.5 2.8 0.7 0.3 0.5 

21 20 32 30 64 40 23 13 9.5 2.7 0.6 0.3 0.6 
22 16 .5 33 30 84 90 22 11 8.6 2.6 0.6 0.3 0.6 
23 14 30 32 62 80 21 10 7 .9 2 .4 0.6 0.3 0 .6 
24 12 30 36 42 57 21 9.1 7.4 2.3 0 .6 0.3 0.6 
25 9.9 36 33 45 42 19 8.4 6.9 2 .2 0.6 0.3 0.5 

26 8 .8 42 28 52 34 18 7 .4 6.4 2 .1 0 .5 0.3 0.6 
27 7.9 81 24 41 32 17 6.7 6 .0 2 .0 0.5 0.3 0.8 
28 8 56 22 39 29 14.5 6.4 6.6 1.9 0.5 0.3 1.0 
29 10 38 40 38 13.5 6.4 6 .8 1.8 0.5 0.3 1.0 
30 12.5 37 35 53 12.5 6,7 6 .6 1. 7 0.5 0 .4 1.0 
31 11.5 33 67 11 6.3 0.4 0.3 

Minimum dally discharge of Mission Creek near Bremerton, for years 1945-53 

1 0 0 0 4.5 3.4 3.8 4.2 2.2 0 0 0 0 
2 0 0 0 4.0 3.4 3.4 3 .9 1.8 0 0 0 0 
3 0 0 0 3.8 3.3 3.8 3.7 1.2 0 0 0 0 
4 0 0 1.9 4.0 3 .2 3 .4 3.7 1.2 0.1 0 0 0 
5 0 0 3.3 4.2 3.0 3.6 3.5 0. 8 0 .1 0 0 0 

6 0 0 3 .2 4.1 2.8 3.9 3.4 0.8 0 0 0 0 
7 0 0 3.1 4.0 2.9 3.7 3.3 1.0 0 0 0 0 
8 0 0 3.1 3.9 3.4 3.7 3.3 1.0 0 0 0 0 
9 0 0 3 .0 3.8 3.6 3.7 3 .3 1.0 0 0 0 0 

10 0 0 3 .1 4.2 4.3 3.7 3.3 1.0 0 0 0 0 

11 0 0 3.2 4.4 4.2 4.3 3.3 1.2 0 0 0 0 
12 0 0 3.2 4.5 4.2 4.7 2.7 1.2 0 0 0 0 
13 0 0 3.7 4 .4 4.2 4.9 2.3 1.0 0 0 0 0 
14 0 0 4.0 4.3 4 .9 4.9 2.1 0 .8 0 0 0 0 
15 0 0 4 .1 4 .2 5.8 4.9 2 .1 0 .8 0 0 0 0 

16 0 0 4 .2 4.2 7.5 4.5 1.9 0. 8 0 0 0 0 
17 0 0 4 .2 4.1 6 .9 4.8 1.9 0 .8 0 0 0 0 
18 0 0 7.2 4.3 6.2 4.7 1.8 0.8 0 0 0 0 
19 0 0 6.8 4 .4 5.8 4.6 1.9 0.2 0 0 0 0 
20 0 0 6.3 4 .4 5.4 4.4 1.9 0 .2 0 0 0 0 

21 0 0 6.6 4.6 4.9 4.7 1.8 0 0 0 0 0 
22 0 0 6.8 5 .1 4.7 4.3' 1.2 0 0 0 0 0 
23 0 0 7.0 5.1 4 .5 4 .1 1.0 0 0 0 0 0 
24 0 0 6.6 5 .0 4.1 4 .1 0.8 0.2 0 0 0 0 
25 0 0 6.3 4.9 5.0 4 .1 0.8 0.2 0 0 0 0 

26 0 0 6.0 4 .5 5.0 4.0 0.8 0.2 0 0 0 0 
27 0 0 6.1 4.2 4.5 4.1 1.9 0.2 0 0 0 0 
28 0 0 5 .8 4 .0 4.3 4.1 2 .0 0.2 0 0 0 0 
29 0 0 5.5 3.9 4.1 2.3 0 0 0 0 0 
30 0 0 5.2 3 .5 4 .3 2 .1 0 0 0 0 0 
31 0 5 .0 3 .4 4 .2 0 0 0 
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Table 15. MAX IMUM-M INIMU,M DAILY DIS CHARGE RECORDS , MISSION CREEi< NEAR BE LFAIR 

Maximum daily discharge of Mission Creek near Belfalr, for years 1946-53 

Day Oct. Nov. Dec. Jan. Feb. Mar . Apr. May June July Aug. Sept. 

1 0.6 28 69 64 112 54 17 8.5 9 .0 1.3 0 .8 0.5 
2 0.8 31 106 91 93 56 16 8 .7 8.5 1.1 0 .8 0.6 
3 0 .6 29 76 105 81 48 14 13.5 8.0 1.1 0 .7 0.6 
4 0. 6 26 68 95 85 41 13 15 .5 7 .5 1.1 0.7 0.6 
5 0. 6 23 66 80 72 85 12 16 .5 7.0 1.1 0.6 0 .5 

6 0.8 20 84 65 57 80 11.5 24 6.5 1.1 0 .6 0.5 
7 0.7 18 .5 75 73 54 61 11.5 26 6.0 1.0 0.6 0.5 
8 0 .6 16 .5 58 124 102 49 11 25 5.5 1.1 0.6 0 .5 
9 0 .6 15 54 149 257 42 12 22 5 .0 0 .9 0. 6 0 .5 

10 0.8 15 66 125 212 36 16 22 5.0 0.9 0 .6 0 .4 

11 1.0 19 58 124 137 30 59 20 5.0 0.9 0.6 0.5 
12 1.4 31 48 137 90 26 71 21 4.7 0 .9 0.6 0. 5 
13 2. 3 26 46 114 65 23 56 24 4 .3 0.9 0.6 0 .5 
14 3.0 23 46 90 133 22 44 27 4.0 0 .9 0 .5 0 .6 
15 4.9 29 40 86 112 23 36 27 3.9 0 .8 0 .6 1.1 

16 4 .6 22 42 117 81 25 29 26 3 .8 0.8 0 .5 0.6 
17 4 .4 34 57 100 70 25 25 24 3.6 0 .8 0.5 0 .5 
18 5.8 34 52 86 75 30 22 22 3.4 0.9 0 .5 0 .4 
19 59 30 48 91 65 35 21 20 3. 0 0.9 0 .5 0.4 
20 52 34 52 96 55 40 19 18. 5 3.2 0 .9 0.6 0.5 

21 40 54 63 77 100 38 17 16 .5 3.1 0.8 0.6 0.6 
22 32 60 64 220 348 42 16 15 2 .7 0 .8 0.6 0.6 
23 28 54 71 170 224 35 14 13 .5 2 .5 0 .8 0 .6 0.6 
24 23 56 79 94 125 33 12 .5 12 .5 2.2 0.8 0 .6 0 . 5 
25 20 87 69 101 81 32 11 .5 12 2. 1 0 .8 0.6 0 .5 

26 17. 5 96 56 128 60 29 11 11 1.9 0 .8 0 .6 0. 8 
27 15. 5 206 48 90 62 26 10 .5 10 .5 1. 7 0.8 0.6 0.7 
28 15 119 67 72 60 24 9.6 11 1.4 0.8 0 .6 0.8 
29 13.5 70 93 78 21 9 .3 12 1.4 0. 8 0 .5 0.6 
30 14 64 78 91 19 8 .9 11 1.3 0 .8 0 .6 0.5 
31 19 71 105 18 10 0 .8 0 .5 

Mi nimum dally discharg e of Mission Creek near Belfalr, for years 1946 -53. 

1 0. 1 0.2 0 .9 3.4 2 .9 9.4 5 .8 2.6 0 .6 0 .3 0 .2 0.1 
2 0 .2 0.2 1.9 3.0 3 .0 8 .9 5.3 2.3 0 .6 0 .3 0 .2 0.1 
3 0 .2 0.2 3 .9 2.8 3.2 7 .5 4 .9 2 .1 0 .6 0. 3 0 .2 0 .1 
4 0.2 0 .2 3. 5 2.7 3 .1 6.5 4. 8 1. 7 0 .5 0 .3 0 .2 0. 1 
5 0 .3 0.2 3 .1 2.6 2 .9 6.6 4 .6 1.6 0 .5 0.3 0.2 0 .1 

6 0 .2 0 .2 3.0 2.2 3.6 5.6 4. 2 1.5 0.4 0 .2 0 .2 0 .1 
7 0.2 0.2 2.9 2.1 3 .2 5 .6 4.0 1.4 0.5 0 .2 0.2 0.2 
8 0 .2 0.2 2 .6 1.9 3.0 5.8 4.4 1.2 0 .6 0.2 0 .2 0 .1 
9 0.2 0.3 2 .4 1.9 4 .0 6.0 4. 4 1.1 0 .5 0 .2 0.2 0.1 

10 0.2 0.3 2. 6 3.2 8 .7 5 .8 4 .7 1.0 0 .6 0 .2 0 .2 0 .1 

11 0.2 0.4 2.9 3.2 8 .0 7.3 4 .0 1.0 0.6 0.3 0.2 0 .1 
12 0.2 0.4 2 .7 3 .4 7 .8 7.8 3.6 0.9 0 .5 0.4 0.2 0.1 
13 0 .1 0 .4 5 .5 3.0 7.5 8 .0 3.4 0 .9 0 .5 0.3 0.2 0.1 
14 0 .1 0.4 6 .6 2.4 9.0 8.2 3.1 0.9 0.5 0.2 0.2 0.1 
15 0.2 0.4 6.5 2 .4 8.5 7.7 2 .9 0.9 0.5 0.2 0.2 0.1 

16 0.1 0.4 8.4 2.3 15 7.5 2.5 0.9 0 .6 0 .2 0 .2 0 
17 0 .1 0.4 10.5 2 .3 14 6.8 2.3 0.9 0.4 0.2 0 .2 0.1 
18 0 .1 0.4 10 3 .2 13 7.3 2.2 0.8 0.4 0.2 0.2 0 .1 
19 0.2 0.4 9.6 3.4 12 6.6 2.3 0.8 0 .4 0.2 0.2 0 .1 
20 0.2 0.4 9.1 3 .3 11 6.0 2.7 0.8 0.4 0.2 0.2 0.1 

21 0.2 0.4 8 .9 3.7 10.5 8 .9 2 .6 0.7 0.4 0.2 0 .2 0 
22 0 .1 0.4 8 .5 6.1 9 .8 8.5 2.5 0 .6 0.4 0.2 0.2 0 
23 0.2 0.4 8.6 5 .6 9.3 7.9 2.3 0.6 0.4 0 .2 0.2 0 .1 
24 0 .2 0.4 7 .8 5 .5 9.1 7.5 2 .2 0.6 0.3 0.2 0.2 0.1 
25 0.2 0.4 6 .9 5.4 10 7.2 2.1 0.5 0.4 0.2 0 .2 0.1 

26 0.3 0.4 6.7 5 .4 10.5 6.6 1.8 0.5 0 .4 0.2 0.2 0.1 
27 0.2 0.4 6 .5 5 .2 9 .8 6.3 1.9 0.5 0 .4 0.2 0.2 0.1 
28 0.2 0.4 5.7 5.2 9.6 5.8 2.1 0.6 0 .4 0.2 0.2 0.1 
29 0.2 0.5 5.0 4 .7 5.9 2.7 0.6 0.3 0.2 0 .2 0.1 
30 0 .2 0.5 4.3 3.9 6.6 2.8 0 .6 0.3 0.2 0.2 0 .1 
31 0.2 4.0 3.1 5.9 0.6 0.2 0.1 
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Table 15. MAX IMUM -MINI MU,M DAILY DISCHARGE RECORDS, MISSION CREEi< NEAR BELFAIR 

Maximum daily discharge of Mission Creek near Bel fair, for years 1946-53 

Day Oct. Nov . Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 0.6 28 69 64 112 54 17 8.5 9.0 1.3 0.8 0.5 
2 0.8 31 106 91 93 56 16 8.7 8.5 1.1 0.8 0.6 
3 0 .6 29 76 105 81 48 14 13.5 8.0 1.1 0.7 0.6 
4 0.6 26 68 95 85 41 13 15 .5 7.5 1.1 0.7 0.6 
5 0 .6 23 66 80 72 85 12 16.5 7.0 1.1 0.6 0.5 

6 0.8 20 84 65 57 80 11.5 24 6.5 1.1 0.6 0.5 
7 0.7 18.5 75 73 54 61 11.5 26 6 .0 1.0 0.6 0.5 
8 0 .6 16.5 58 124 102 49 11 25 5.5 1.1 0.6 0.5 
9 0.6 15 54 149 257 42 12 22 5.0 0.9 0 .6 0.5 

10 0.8 15 66 125 212 36 16 22 5.0 0.9 0 .6 0.4 

11 1.0 19 58 124 137 30 59 20 5.0 0.9 0.6 0.5 
12 1.4 31 48 137 90 26 71 21 4 .7 0.9 0.6 0.5 
13 2.3 26 46 114 65 23 56 24 4.3 0.9 0.6 0.5 
14 3.0 23 46 90 133 22 44 27 4 .0 0.9 0.5 0.6 
15 4.9 29 40 86 112 23 36 27 3.9 0.8 0.6 1.1 

16 4.6 22 42 117 81 25 29 26 3.8 0 .8 0.5 0.6 
17 4.4 34 57 100 70 25 25 24 3.6 0.8 0.5 0.5 
18 5.8 34 52 86 75 30 22 22 3.4 0.9 0.5 0.4 
19 59 30 48 91 65 35 21 20 3.0 0.9 0 .5 0.4 
20 52 34 52 96 55 40 19 18.5 3.2 0.9 0.6 0.5 

21 40 54 63 77 100 38 17 · 16.5 3.1 0.8 0.6 0.6 
22 32 60 64 220 348 42 16 15 2.7 0.8 0.6 0.6 
23 28 54 71 170 224 35 14 13 .5 2.5 0.8 0 .6 0.6 
24 23 56 79 94 125 33 12.5 12.5 2.2 0.8 0.6 0.5 
25 20 87 69 101 81 32 11.5 12 2.1 0.8 0.6 0.5 

26 17.5 96 56 128 60 29 11 11 1.9 0.8 0.6 0.8 
27 15 .5 206 48 90 62 26 10.5 10.5 1. 7 0.8 0.6 0 .7 
28 15 119 67 72 60 24 9.6 11 1.4 0.8 0.6 0.8 
29 13.5 70 93 78 21 9.3 12 1.4 0.8 0 .5 0.6 
30 14 64 78 91 19 8.9 11 1.3 0.8 0.6 0.5 
31 19 71 105 18 10 0.8 0.5 

M lnlmum dally discharge of MI sslon Creek near Belfa lr , for years 194 6-53. 

1 0.1 0.2 0.9 3.4 2.9 9.4 5.8 2.6 0.6 0.3 0 .2 0.1 
2 0.2 0.2 1.9 3.0 3.0 8.9 5.3 2 .3 0.6 0.3 0.2 0.1 
3 0 .2 0.2 3.9 2 .8 3 .2 7 .5 4.9 2.1 0 .6 0.3 0.2 0.1 
4 0.2 0.2 3.5 2.7 3.1 6.5 4.8 1. 7 0.5 0.3 0 .2 0.1 
5 0.3 0.2 3.1 2.6 2.9 6.6 4.6 1.6 0.5 0.3 0.2 0.1 

6 0.2 0.2 3.0 2.2 3.6 5.6 4.2 1.5 0.4 0.2 0.2 0 .1 
7 0.2 0.2 2.9 2 .1 3.2 5.6 4.0 1.4 0.5 0.2 0.2 0.2 
8 0.2 0.2 2.6 1.9 3.0 5.8 4.4 1.2 0.6 0.2 0.2 0 .1 
9 0.2 0.3 2.4 1.9 4.0 6.0 4.4 1.1 0.5 0.2 0.2 0.1 

10 0.2 0.3 2 .6 3.2 8.7 5.8 4 .7 1.0 0.6 0.2 0.2 0.1 

11 0.2 0 .4 2 .9 3.2 8.0 7.3 4.0 1.0 0.6 0.3 0 .2 0.1 
12 0.2 0 .4 2.7 3.4 7.8 7 .8 3.6 0.9 0.5 0.4 0.2 0.1 
13 0.1 0.4 5.5 3.0 7.5 8.0 3.4 0.9 0.5 0.3 0.2 0 .1 
14 0.1 0.4 6.6 2.4 9.0 8.2 3.1 0.9 0.5 0.2 0 .2 0.1 
15 0.2 0 .4 6.5 2.4 8.5 7.7 2.9 0.9 0.5 0.2 0.2 0.1 

16 0.1 0.4 8.4 2.3 15 7.5 2.5 0.9 0.6 0 .2 0.2 0 
17 0.1 0.4 10.5 2.3 14 6.8 2.3 0.9 0.4 0.2 0.2 0.1 
18 0.1 0.4 10 3.2 13 7.3 2.2 0.8 0.4 0.2 0.2 0.1 
19 0.2 0 .4 9.6 3.4 12 6 .6 2.3 0.8 0.4 0.2 0.2 0.1 
20 0.2 0.4 9.1 3.3 11 6.0 2.7 0.8 0 .4 0.2 0.2 0.1 

21 0.2 0.4 8.9 3.7 10.5 8.9 2.6 0.7 0 .4 0.2 0.2 0 
22 0.1 0.4 8.5 6.1 9.8 8.5 2.5 0.6 0.4 0.2 0.2 0 
23 0 .2 0.4 8.6 5.6 9.3 7.9 2.3 0.6 0.4 0.2 0.2 0.1 
24 0.2 0.4 7.8 5.5 9.1 7.5 2.2 0.6 0.3 0.2 0.2 0.1 
25 0.2 0.4 6.9 5.4 10 7.2 2.1 0.5 0.4 0.2 0.2 0.1 

26 0.3 0.4 6.7 5.4 10.5 6.6 1.8 0.5 0.4 0.2 0.2 0.1 
27 0.2 0.4 6.5 5.2 9.8 6.3 1.9 0 .5 0.4 0.2 0.2 0.1 
28 0.2 0.4 5 .7 5.2 9.6 5.8 2 .1 0.6 0.4 0.2 0.2 0.1 
29 0.2 0.5 5.0 4.7 5.9 2.7 0.6 0.3 0.2 0.2 0.1 
30 0.2 0.5 4.3 3.9 6.6 2.8 0.6 0.3 0.2 0 .2 0.1 
31 0.2 4.0 3 .1 5.9 0.6 0.2 0 .1 
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Table 16. MAXIMUM-M INI MUM DAILY DISCHARGE RECORDS, GOLD CREE!< NEAR BREMERTON 

Maximum dally discharg e of Gold Creek near Bremerton, for years 1946-60 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sepl. 

1 3.4 22 37 39 39 18 21 18.5 4.7 2.3 1.4 0.8 
2 2.4 33 37 37 60 18 14.5 10.5 4.7 1.8 1.4 0. 9 
3 1.4 155 22 49 30 18.5 12 9.1 4. 2 1.8 1.3 0.9 
4 1.6 74 22 51 31 32 10.5 9.5 4.2 1.9 1.1 1.0 
5 1.4 25 22 85 20 39 10 11 4.0 2.3 1.1 1.0 

6 1. 7 16.5 31 55 23 25 9.1 16 4.0 2.1 1. 2 1.1 
7 2 .2 11.5 26 38 35 20 8.4 14 3.6 1. 7 1.1 1.3 
8 5.8 9.6 19 56 71 19.5 9.7 10 4.2 2.4 1.1 1.1 
9 6.2 7 .9 50 46 99 24 9.0 8.6 4 .4 2 .2 1.3 1.1 

10 5 .0 7.8 95 26 52 24 12 8.0 4.2 2.0 1.1 0.8 

11 4.1 13 50 50 30 17 53 6 .5 3.8 1.6 1.0 1.0 
12 5.0 28 35 43 29 15 32 7.7 3.5 1.5 1.1 0.7 
13 3.8 23 25 30 63 13 18 10 3.8 1.6 1.1 1.6 
14 3.6 17 .5 18 22 72 13 14 12 3.4 1.5 1.1 1.2 
15 6.6 13 66 32 55 15 12.5 12 3.0 1.5 1.3 3.2 

16 7.4 26 31 40 48 18 12 .5 12 3.0 1.6 1.2 1.5 
17 27 30 27 34 66 16 13.5 8.9 3.1 1.5 1.1 1.3 
18 49 67 26 24 32 22 17 7.4 2 .8 1.5 1.0 1.3 
19 58 67 18 29 65 29 16 6.3 3.1 1.4 1.0 2.6 
20 20 86 37 68 49 21 26 6.0 3.0 1.4 1.0 2.8 

21 12 58 56 120 54 34 20 · 5.5 2.8 1.3 1.3 2.2 
22 9.8 31 46 73 127 42 14 5.0 2.7 1.2 1.1 1.8 
23 8 .9 40 34 35 59 70 11.5 5.0 2 .5 1.2 1.0 1.5 
24 10 60 30 65 61 39 9.6 4.7 2.4 1.2 1.0 1.4 
25 18 36 41 68 49 26 8 .6 4 .4 2 .4 1.2 2.3 1.3 

26 15 .5 86 36 41 57 22 7.8 4.2 2.3 3 .0 1.3 1.6 
27 12 86 24 35 25 17 6.9 3.8 2.1 2 .4 1.1 2.0 
28 10.5 32 50 29 22 15 6 . 6 6.5 3.4 1.8 1.0 2 .2 
29 15.5 18 32 73 15.5 16 5.7 3.4 1.6 1.0 1.8 
30 14.5 32 25 68 25 49 5 .2 2.8 1.4 1.0 4.5 
31 14 17 .5 36 26 4 .7 1.6 1.0 

Mini mum daily discharge of Go ld Creek near Bremerton, for years 1946-60 

1 0.4 0.7 1.6 3.7 1. 7 4.1 3.0 1. 7 1.0 0.5 0.5 0 .4 
2 0.3 0 .6 2.0 3.5 1.8 3.6 2.8 1.5 1.0 0.5 0.5 0.4 
3 0 .4 0 .6 2.8 3 .4 1.8 3.4 2.5 1.8 0.9 0.5 0 .5 0.4 
4 0.4 0.6 3.1 3.3 1.8 3.2 2.7 1. 7 1.0 0.6 0 .4 0.4 
5 0.3 0.7 2 .9 3.2 1.8 3.0 2.7 1.8 0.9 0.6 0.4 0.3 

6 0.3 0.7 3.4 3.2 2 .1 2.8 2.4 1. 7 0.9 0.6 0 .4 0.4 
7 0.3 0.7 3.4 3.2 1.8 2.8 2.4 1. 7 0.9 0 .6 0.4 0.4 
8 0 .3 0.7 3.2 3.2 1. 7 3.0 2.8 1. 7 0 .9 0.5 0.4 0. 4 
9 0.3 0 .8 3.2 3.2 2 .2 3.4 3.0 1.6 0.9 0.6 0.4 0.3 

10 0.3 1.3 3.7 4.7 ~.o 3.4 2.7 1.5 0.9 0.6 0.3 0 .4 

11 0.3 1.2 3.2 4.4 4.9 3.8 2.5 1.6 0.9 0.7 0 .3 0.3 
12 0.3 1.2 3.2 4.2 4.7 3.8 2.5 1.5 1.0 0 .6 0.3 0.3 
13 0.3 1.2 3.1 3 .8 4.7 3.6 2.3 1.4 0.9 0.5 0.3 0.4 
14 0.4 1.2 3.2 3 .6 4.2 3.5 2.3 1.4 0.9 0.6 0.3 0.3 
15 0 .4 1.1 3.1 3 .2 3 .8 3.4 2.2 1.3 0.8 0.6 0.3 0.3 

16 0.4 1.1 3 .2 3 .0 4.5 3 .4 2.1 1.4 0.8 0.5 0 .3 0.3 
17 0 .6 1.1 3.7 2 .8 4 .5 3.4 2.1 1.4 0.7 0.5 0.3 0.3 
18 0.5 1.0 3.2 2.8 4.5 3 .6 2.2 1.3 0.8 0.5 0.3 0 .4 
19 0.5 0.8 4.3 2.8 4.5 3.4 2.1 1.3 0 .tl 0.5 0.3 0.4 
20 0.5 0.8 3.9 2.7 4.3 3.2 2.1 1.4 0 .7 0.5 0 .3 0 .4 

21 0.5 0 .9 5.8 2 .5 4.1 3.8 1.8 1.2 0.7 0.5 0.3 0.4 
22 0.5 0 .9 5.6 2 .5 3 .8 3.6 1. 7 1.1 0.6 0.6 0.3 0.4 
23 0.6 0.9 5 .3 2.4 3.8 3 .6 1.8 1.1 0.6 0.5 0.4 0.3 
24 0.7 0.8 4.8 2.4 4.5 3.6 1.8 1.1 0.6 0.5 0. 4 0.3 
25 0.7 0.8 4.7 2.4 4 .1 3.4 1.8 1.1 0.6 0.5 0.4 0.3 

26 0.7 0.8 4.5 2.4 3 .8 3.0 1.8 1.0 0.6 0.4 0.3 0.4 
27 0 .6 0.8 4 .0 2 .2 3.6 3.0 1.9 1.0 0.6 0 .4 0.4 0. 4 
28 0.5 0.8 4.5 2.0 4.5 2.7 2.1 1.0 0.6 0 .5 0.4 0.3 
29 0.6 0.9 4.4 2.0 3.2 2 .0 1.0 0.6 0.5 0 .4 0 .4 
30 0.7 1.1 4.1 1.8 3.4 2.0 1.0 0.6 0 .4 0.4 0.4 
31 0.8 4.0 1.8 3.0 1.0 0.5 0.4 

DNR-00003875 



SURFACE-WATER RESOURCES 97 

Table 17. MAXIMUM-MINIMUM DAILY DISCHARGE RECORDS, TAHUYA RIVER NEAR BREMERTON 

Maximum dally discharge of Tahuya River 11ear Bremerton, for years 1945-56 

Day Oct. Nov. Dec. Jan. Feb. Mar . Apr. May June July Aug. Sept. 

1 4 .0 81 167 102 134 79 65 16 16 6.2 2 .4 1. 7 
2 3.8 1) 6 170 158 203 77 54 16 15 4.1 2.2 1. 7 
3 3.8 448 120 170 134 90 45 33 14 3.2 2.1 1. 7 
4 4.3 323 124 173 121 106 38 40 14 3.5 2.0 1.9 
5 4.3 150 llO 302 102 135 35 44 13 3.9 1.9 1.8 

6 4.9 90 106 374 80 118 33 67 11 4.1 1.8 1.8 
7 5.8 66 106 269 76 88 30 60 10 4.9 1.8 1.8 
8 5 .2 48 90 200 172 65 39 47 9.2 9.0 1.8 1.8 
9 6.0 39 95 190 397 79 40 39 11.5 6.2 1.7 1.9 

10 8 .0 34 118 140 271 104 45 35 11.5 5.9 1.8 1.9 

ll 8.6 40 98 180 162 77 130 29 9.5 7.4 1.8 1.8 
12 9.0 100 ll6 160 ll8 59 143 30 8.0 5.0 1.7 1.8 
13 7 .5 90 85 140 281 45 88 44 6.9 4 .1 1.8 2 .3 
14 7.3 82 66 100 275 41 61 56 7.7 5 .8 1. 7 2.3 
15 15 65 81 95 192 62 46 53 7.5 4.4 1. 7 4 .3 

16 35 100 72 153 215 70 41 46 9.2 4.1 1.9 4.0 
17 48 135 106 ll7 262 69 45 42 7.5 3.8 1. 7 7.0 
18 llO 222 100 103 184 63 41 36 6.2 3.0 2.3 4.5 
19 212 294 94 120 234 90 35 28 6.9 3.3 1.7 3.0 
20 llO 156 122 150 272 88 29 26 6.5 2.8 1.7 3.8 

21 65 141 232 391 255 104 24 24 6.5 3.0 1.7 3.5 
22 45 121 215 371 385 148 22 21 5.8 2.4 1. 7 3 .2 
23 40 101 141 167 249 232 21 18 5.5 2.2 1.7 3.0 
24 45 128 121 129 142 167 18.5 16 5.2 2.2 1.7 4.0 
25 51 181 115 170 95 llO 22 14 5.2 1.9 1. 7 10 

26 54 166 95 180 132 82 23 14 4.9 2 . 5 1.7 4.5 
27 46 364 79 129 114 63 22 13 4.6 3:4 1.8 4 .6 
28 40 170 143 llO 84 54 21 20 4.3 3.5 2.5 5.2 
29 52 131 164 109 56 19 22 6.6 3.4 3.5 5.2 
30 51 139 llO 201 72 18 22 7.9 2.9 2.8 4.6 
31 43 95 166 77 19 2.6 1.8 

Minimum dally discharge of Tahuya River near Bremerton, for years 1945-56 

1 0.2 0.2 0.6 12 7.7 10 7.7 7.0 1.5 0.8 0.4 0.1 
2 0.2 0.2 0.9 12 7.7 10 7.0 5.8 1.4 0.8 0.4 0.1 
3 0.2 0.2 2 .0 ll 7.7 10 6.0 3.3 1.3 0.4 0.4 0.1 
4 0 .1 0.2 6 .0 10 7.7 9.4 5 .8 2.4 1.5 0.2 0.4 0.1 
5 0.1 0.2 6 .5 9.5 7.3 8.5 5.8 3.3 1.2 0.2 0.4 0.1 

6 0.1 0.2 6 .2 9.5 6 .9 8.2 5.6 2.4 1.5 0.2 0.2 0.1 
7 0.1 0.2 6.0 9.5 7 .3 8.5 5.2 3.3 1.5 0.2 0.4 0.1 
8 0.1 0.2 5 .8 9.0 7.3 9.1 9.4 3.6 1.5 0.3 0.4 0.1 
9 0.2 ·0.3 5.8 9.5 9.1 10 9.1 3 .1 1.4 0.4 0.4 0.1 

10 0.2 0.8 6.0 14 14.5 9.6 8.8 2.2 1.3 0.6 0.3 0.1 

ll 0.2 1.0 6 .5 15 14.5 ll 8.0 2.7 1.1 0.6 0.3 0 .2 
12 0.2 0.9 7.7 16 14 10 8.0 2.2 1.3 0.6 0.3 0.1 
13 0.2 1.2 12 14 13 9.1 7.2 2.2 1.3 0.5 0.3 0.1 
14 0.2 1.5 ll 12 12.5 9.1 5.6 2.1 1.3 0.4 0.3 0.2 
15 0.2 0 .9 10.5 ll ll.5 8.1 5.0 2.1 1.1 0.4 0.3 0.2 

16 0.2 0.7 9.8 10 11.5 7.7 4.7 2.1 1.1 0 .4 0.3 0.2 
17 0.2 0.5 14 9 11.5 7.3 4.5 2.9 1.0 0.3 0.2 0.2 
18 0.2 0.3 15 8 11.5 9.1 5.2 3.6 1.0 0.2 0.2 0.2 
19 0 .2 0.2 14 14 13 7.7 6 3.1 1.0 0.2 0.2 0.2 
20 0.2 0.2 13 13 13 7.3 6 2.1 1.0 0.2 0.2 0.2 

21 0.2 0.2 12 13 12 12 5.5 2.2 0.9 0.2 0.2 0.2 
22 0.2 0 .2 12 ll ll.5 ll 4.9 1.6 0 .9 0.2 0.2 0.2 
23 0.2 0.2 17 ll ll.5 10 4.7 2.1 0.5 0 .3 0.2 0.1 
24 0.2 0.3 17 10 11.5 10 3.3 1.9 0.4 0.3 0.2 0.1 
25 0.2 0 .2 16 9.1 12.5 9.3 2.7 1.9 0.4 0.3 0.2 0.1 

26 0.2 0 .3 16 8.6 11.5 7.9 2.7 1.8 0 .4 0 .3 0.2 0.2 
27 0.2 0 .2 15 8.6 10.5 7.4 3.2 1.8 0.5 0.2 0.2 0.2 
28 0.2 0.3 15 8.1 ll 7.0 3.7 1.8 0.8 0.3 0.2 0.2 
29 0.2 0 .3 14 8.1 7.4 5.0 1.6 a.a 0.4 0.2 0.2 
30 0.2 0.4 14 8 .1 9.2 6.7 1.6 0.8 0.2 0.2 0.2 
31 0.2 12 7.7 8.1 1.5 0.2 0.2 
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Table 18. MAXIMUM-MINIMUM DAILY DISCHARGE RECORDS, PANTHER CREEK NEAR BREMERTON 

Maximum dally discharge of Panther Creek near Bremerton, for years 1945-53 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept. 

l 0.1 10.5 20 23 22 13 4 .5 l. 7 2.4 1.0 0 .1 0 
2 0.1 8.8 24 23 29 14 3.9 2.8 2.1 0.8 0 .1 0 
3 0.1 7.3 19 23 19 12 .5 3.5 4 .5 2.1 0.8 0 .1 0 
4 0.1 6.8 18.5 24 20 15 3 .0 5.0 1.8 0.6 0.1 0 
5 0.1 5 .7 16.5 19 16 19 2.8 5.2 1. 7 0.4 0.1 0 

6 0.1 4.7 22 14 13 14.5 2.5 8.4 1.5 0.4 0.1 0 
7 0.1 4.3 18 21 12.5 12 2.8 7.3 1.4 0.3 0.1 0 
8 0.1 4.1 12 33 24 10.5 2.5 6.5 1.3 0 .3 0.1 0 
9 0.1 3.3 13.5 25 44 9 .1 2.8 6.0 1.1 0 .4 0,1 0 

10 0.1 3.2 15 19.5 34 7.9 4.6 5.4 0.9 0.3 0.1 0 

11 0.2 5.4 12 29 25 6.8 25 5.0 0.9 0.3 0.1 0 
12 0 .2 8.3 10 25 19.5 6.0 20 5.2 1.0 0.2 0 .1 0 
13 0.2 5.9 11 21 21 5.6 13 7.6 1.0 0.2 0.1 0 
14 0 .2 4.8 10 18 38 5.9 8.7 8.4 0.9 0.2 0.1 0 
15 0.4 4.3 8.8 21 26 8.0 6.3 7.3 0 .8 0 . 2 0.1 0 

16 1.1 10.5 12 26 20 7.2 6.0 6.5 0.6 0.2 0.1 0 
17 6.0 11 13.5 20 19.5 8.4 6.5 6.2 0.6 0.2 0.1 0 
18 13.5 8.2 12 19.5 14 10.5 5.4 5 .4 0.6 0.2 0.1 0 
19 18 7.6 11 21 12 12.5 4.7 4.5 0.5 0.2 0.1 0 
20 10.5 12 13 20 9.3 11.5 4.1 4.1 0.5 0.1 0.1 0 

21 8 .2 15.5 14 .5 28 25 10.5 3 .7 3.7 0.5 0.1 0.1 0 
22 7.3 14 14 26 59 11 3.2 3.2 0.5 0.1 0.1 0 
23 7.0 13 16 23 30 10.5 2.7 2.8 0.4 0.1 0 0 
24 5.7 14 17 19 21 10.5 2.5 2.5 0.4 0.1 0 0 
25 5 .0 20 14.5 28 18.5 9.1 3.2 2.4 0.4 0.1 0 0 

26 4.3 29 12 22 16.5 8.4 2.8 2.2 0 .4 0.1 0 0 
27 3.9 30 11.5 18 17 7.9 2 .5 2 .1 0.3 0.1 0 0 
28 4.1 18 .5 18 17 .5 15 7.3 2 .1 3.2 0.3 0.1 0 0 
29 3 .9 14 26 1'6.5 6.6 2.0 3.3 0.6 0.1 0 0 
30 4.5 16 21 25 5.6 1.8 3.2 1.0 0.1 0 0 
31 7.3 18 20 4.7 2.7 0.1 0 

M ln lmum dal ly discharge of Panther Creek near Bremerton, for years 194 5-53 

1 0 0 0 0.5 1.2 2.0 1.3 0.5 0 0 0 0 
2 0 0 0 0.5 1.1 1.8 1.2 0.4 0 0 0 0 
3 0 0 0 0.4 1.1 1.8 1.1 0.4 0 0 0 0 
4 0 0 0.1 0 .4 1.1 1. 7 1.0 0.4 0 0 0 0 
5 0 0 0.3 0.4 1.0 1.5 1.0 0.3 0 0 0 0 

6 0 0 0.5 0.4 0.9 1.5 1.0 0 .3 0 0 0 0 
7 0 0 0.8 0.4 0.9 1.3 0 .9 0.3 0 0 0 0 
8 0 0 0.8 0 .3 1. 7 1.2 1.0 0.3 0 0 0 0 
9 0 0 0.7 0.3 l. 7· 1.1 1.0 0.2 0 0 0 0 

10 0 0 0.8 0.6 3.0 1.1 0.9 0.2 0 0 0 0 

11 0 0 0.8 0 .3 2.5 1.2 0.8 0.2 0 0 0 0 
12 0 0 0.8 0 .9 2.4 1.5 0.8 0 .2 0 0 6 0 
13 0 0 2.1 0.8 2.2 1.5 0.7 0.1 0 0 0 0 
14 0 0 2.0 0.6 3.5 1.2 0.6 0.1 0 0 0 0 
15 0 0 1.7 0.5 3.2 1.4 0.6 0.1 0 0 0 0 

16 0 0 1.4 0.5 3.4 1.3 0.5 0 .1 0 0 0 0 
17 0 0 1.2 0.5 3.8 1.2 0.5 0.1 0 0 0 0 
18 0 0 1.1 0.7 3.4 1.3 0.5 0.1 0 0 0 0 
19 0 0 0.9 0.9 3.0 1.2 0.4 0. 1 0 0 0 0 
20 0 0 1.0 0 .8 2.9 1.1 0.4 0 .1 0 0 0 0 

21 0 0 1.7 0.9 2.5 1.8 0.3 0.1 0 0 0 0 
22 0 0 2.1 2.4 2 .4 1.7 0.3 0.1 0 0 0 0 
23 0 0 1.8 2.2 2.1 1.6 0 .3 0.1 0 0 0 0 
24 0 0 1.4 2.1 2.1 1.6 0.3 0.1 0 0 0 0 
25 0 0 1.1 2 .0 2.4 1.4 0.2 0.1 0 0 0 0 

26 0 0 1.0 1.7 2.4 1.3 0 .2 0.1 0 0 0 0 
27 0 0 1.1 1.5 2.2 1.1 0.3 0.1 0 0 0 0 
28 0 0 1.0 1.4 2.1 1.0 0 .4 0 0 0 0 0 
29 0 0 0.8 1.3 1.1 0.4 0 0 0 0 0 
30 0 0 0.7 1.3 1.3 0.5 0 0 0 0 0 
31 0 0 0.6 1.3 1.3 0 0 0 0 0 
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Table 19. MAXIMUM-MIN IMUM DAILY DIS CHARG E RECORDS, TAHUYA RIVER NEAR BELFAIR 

Maximum dally discharge of Tahuya River near Bel fair , for years 1945-56 

Day Oct. Nov . Dec . Jan. Feb. Mar . Apr. May June July Aug . Sept. 

1 4.7 171 387 278 400 172 14 7 29 29 12 1.2 0.4 
2 4.1 188 469 402 416 175 117 32 27 8.8 1.1 0.4 
3 3.8 1,010 291 450 283 192 97 67 25 6.6 1.0 0.4 
4 4.1 845 308 421 300 262 81 113 23 5.3 1.0 0.4 
5 4 .1 409 269 667 250 318 85 115 22 4.5 1.0 0.4 

6 4.4 239 284 598 200 262 76 164 19.5 4. 1 1.0 0.4 
7 6.0 169 228 446 177 184 61 151 17.5 4.1 0.9 0.4 
8 6.0 127 188 490 397 140 76 134 16 .5 5.6 0.7 0 .4 
9 8 .4 105 210 514 700 156 83 112 20 10 0.6 0.4 

10 18 86 286 340 543 198 77 99 19.5 7.6 0.5 0.4 

11 13 111 217 428 378 140 338 82 17 7.6 0.6 0.5 
12 18.5 222 303 452 247 105 323 77 15 6.9 0.6 0.4 
13 13.5 155 194 342 510 89 200 113 13.5 5.3 0.6 0.4 
14 11 105 159 241 563 93 152 151 13 4 .2 0.6 0.5 
15 9.0 108 202 262 396 112 113 140 12 5.0 0.6 0.9 

16 16.5 224 170 414 457 127 100 122 11 4 .2 0.5 3.8 
17 77 220 247 306 505 135 104 107 10 . 5 4.2 0.5 2.1 
18 224 571 202 263 314 155 87 96 10 3 .4 0 .4 1.3 
19 473 662 204 308 426 217 72 76 9.5 2.9 0.4 0.9 
20 261 361 292 301 468 182 60 58 9.5 2 .7 0.4 0 .8 

21 161 294 525 750 479 236 52 49 10 2.2 0.4 1.4 
22 125 278 511 1,000 840 339 46 43 9.5 2 .0 0.3 2 .4 
23 106 210 339 450 562 514 41 36 8.6 1.8 0.4 2.4 
24 127 332 289 279 336 390 36 32 8.6 1. 7 0.4 1.9 
25 120 459 287 397 224 256 51 28 8.1 1.5 0.4 1.3 

26 116 352 231 405 318 190 52 26 7.6 1.4 0 .4 2.1 
27 97 628 192 300 240 144 48 24 6.4 1.4 0.4 6.4 
28 91 327 316 280 182 127 43 36 6.0 1.3 0.4 6.8 
29 120 275 300 250 132 37 43 11 1.5 0.4 7.2 
30 129 255 254 480 166 33 38 12 1.4 0.5 5.6 
31 122 218 400 182 35 1.4 0.5 

M lnlmum dally discharge of Tahuya River near Be l fair, for years 194 5-56 

1 0 0 0 21 14 24 15 9.5 2 .0 0.2 0 0 
2 0 0 0 20 14 23 14 9.0 1. 7 0.2 0 0 
3 0 0 0 18 16 24 12 8.6 1.6 0.2 0 0 
4 0 0 2.7 17 14 22 12 7.7 1.6 0.2 0 0 
5 0 0 13.5 17 13 21 12 7.7 1.6 0.2 0 0 

6 0 0 13 17 14 19 12 7.3 1.6 0.2 0 0 
7 0 0 12 .5 16 14 19 11 6.9 1.6 0.2 0 0 
8 0 0 12 .5 16 20 20 19 6.9 1.3 0.2 0 0 
9 0 0 12 16 27 20 18 6.4 1.1 0.2 0 0 

10 0 0 11. 5 23 26 19 16.5 5.6 1.1 0.2 0 0 

11 0 0 15 28 25 22 16 5 .6 1.1 0 0 0 
12 0 0 15 :n 24 23 15 5.3 1.1 0 0 0 
13 0 0 27 31 23 21 14 5.3 1.1 0.2 0 0 
14 0 0 25 26 20 19.5 11 4.5 0.9 0.2 0 0 
15 0 0 24 25 19 19 10 4.5 0.9 0 0 0 

16 0 0 23 23 18 17 .5 9.4 4.1 0.9 0 0 0 
17 0 0 23 22 17 16 .5 8.9 3.8 0 .7 0 0 0 
18 0 0 29 26 16 .5 17 9.9 3.8 0.7 0 0 0 
19 0 0 27 24 18.5 16 .5 10.5 4.6 0.6 0 0 0 
20 0 0 25 23 27 16 9 .7 4.5 0.4 0 0 0 

21 0 0 28 22 26 25 9.3 3.8 0.4 0 0 0 
22 0 0 25 23 26 23 8.9 3.5 0.2 0 0 0 
23 0 0 26 21 24 20 8.1 2 .9 0 .2 0 0 0 
24 0 0 32 19 22 19 7.7 2.9 0.2 0 0 0 
25 0 0 29 20 26 18 7 .3 2.9 0.2 0 0 0 

26 0 0 28 18 23 17 6.5 2.9 0.2 0 0 0 
27 0 0 29 17 22 15 6.2 2.6 0.2 0 0 0 
28 0 0 28 16 25 14 6 .6 2.3 0.2 0 0 0 
29 0 0 25 16 14 10.5 2.3 0.2 0 0 0 
30 0 0 23 15 17 10 2 .0 0.2 0 0 0 
31 0 21 14 15 2.0 0 0 
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Table 20. MAX IMUM-MINI MUM DAILY DISCHARGE RECORDS, DEWATTO CREEK NEAR DEWATTO 

Maximum dally discharge of Dewatto Creek near Dewatto, for years 194 7-54, 19 58-60 

Day Oct. Nov. Dec. Jan. Feb . Mar. Apr. May June July Aug. Sept. 

1 38 228 385 154 498 147 224 193 48 30 17.5 19 .5 
2 51 167 495 430 326 140 147 128 45 25 17.5 17 . 5 
3 30 126 293 535 288 221 116 100 44 23 17.5 18 
4 26 100 326 447 374 330 101 104 42 24 18 30 
5 28 80 286 931 272 348 134 104 40 24 18.5 24 

6 28 68 187 773 260 267 ll5 153 37 27 20 18 
7 38 60 237 525 486 183 92 127 36 25 19 .5 24 
8 28 59 214 439 508 152 ll7 105 34 24 18 16 
9 25 49 210 536 1,000 206 117 91 33 23 18 18 

10 8 5 68 28 6 346 720 220 94 82 31 28 18 .5 15. 5 

11 55 143 208 380 391 151 81 74 36 23 18 16 
12 38 239 341 394 283 127 83 79 36 23 18 16 
13 30 193 203 299 703 144 8 1 11 5 37 21 18 15.5 
14 54 164 214 222 436 124 104 158 36 21 17 .5 19 .5 
15 62 167 572 237 475 133 120 146 32 21 23 51 

16 76 274 347 406 639 182 138 116 31 21 22 28 
17 149 239 310 281 668 175 154 102 32 19.5 21 26 
18 334 149 292 241 399 217 120 88 31 20 19.5 26 
19 521 133 261 298 516 279 119 79 30 22 20 22 
20 239 8 16 371 30 8 558 221 291 70 31 21 18 29 

21 140 717 270 740 564 219 226 · 63 31 22 20 22 
22 98 450 248 780 1,330 268 144 60 30 19.5 20 23 
23 90 370 259 426 760 173 113 56 30 21 22 22 
24 138 209 291 556 380 195 108 51 28 19.5 23 18 .5 
25 133 348 216 498 318 177 94 49 28 18.5 20 18 

26 95 573 226 406 524 152 86 4 7 28 18 19 28 
27 73 1,040 332 274 299 14 3 76 47 27 18 .5 19 37 
28 111 377 433 261 195 120 70 72 26 20 18.5 32 
29 143 270 410 827 154 192 62 24 18.5 17 .5 30 
30 123 243 254 726 272 408 58 24 18 19 43 
31 106 179 522 239 51 17 19.5 

Minimum dally discharge of Dewatto Creek near Dewatto, for years 1947-54, 1958-60 

1 11.5 13.5 20 53 29 52 42 37 23 15 13 12 
2 11.5 13 24 49 29 49 50 36 23 15 13 12 
3 11.5 13 28 46 29 51 51 34 22 15 13 12 
4 11.5 12.5 25 43 29 49 50 33 22 15 13 12 
5 11 13 24 42 28 47 47 31 22 15 13 11.5 

6 11.5 12.5 24 43 29 46 45 31 22 15 13 12 
7 11.5 12.5 24 49 28 45 44 32 21 15 13 11.5 
8 11.5 12.5 24 47 30 44 42 32 21 15 13 11.5 
9 12 13 23 43 35 43 40 30 21 14 13 11.5 

10 12 16 25 42 60 42 40 28 21 14 13 10 

ll 12 16 29 42 56 46 39 28 21 16 13 9.6 
12 12 16 26 41 52 45 39 27 21 15 14 10 
13 12 16 39 39 50 43 40 26 21 16 13 10 
14 11 .5 16 37 45 70 42 39 26 20 16 13 10 
15 11.5 17 37 45 70 40 36 26 19.5 15 13 10 

16 12 17 36 42 74 39 36 26 19.5 16 12.5 11 
17 12 16 43 41 69 38 36 27 19.5 15 12 10 
18 12 15 43 41 66 42 35 27 19.5 14 12 11 . 5 
19 12 14.5 40 40 62 38 35 28 19.5 15 12 11 
20 12.5 14.5 39 40 60 37 34 28 19.5 15 11.5 11 

21 13 14 37 39 59 60 33 27 18 15 11.5 10.5 
22 12.5 14 36 41 56 58 32 26 18 15 11.5 10 
23 12.5 14 63 40 55 55 31 25 18 15 11 .5 10.5 
24 13 14 55 38 54 53 31 24 18 15 11.5 11 
25 13 13.5 48 40 63 50 31 24 18 15 11.5 11 .5 

26 12.5 13.5 43 36 60 49 31 24 18 15 11.5 11.5 
27 12.5 13.5 42 33 57 49 37 23 18 15 13 11 
28 12 .5 13.5 46 32 54 46 35 23 17 .5 14.5 13 11.5 
29 13 13.5 63 31 45 34 23 17 14 13 11.5 
30 14 14.5 58 31 44 38 23 17 13 13 11.5 
31 14 57 30 43 23 13 12.5 
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Table 21. MAXIM UM-MIN IMU M DAILY DISCHARGE RECORDS, DOGFISH CREE i< NEAR POULSBO 

Maximum ~ally discharge of Dogfish Creek near Poulsbo, for years 194 7-60 

Day Oct. Nov . Dec . Jan. Feb. Mar. Apr. May June Ju ly Aug. Sept. 

1 8.4 17 42 64 43 20 30 9.6 7.7 16 4.1 5.3 
2 10 43 22 62 36 19 20 8.6 6.2 7.0 7.3 4.9 
3 6.5 64 47 53 21 22 15 16 10 5.6 5.1 4.9 
4 7.6 32 45 93 20 44 16 10.5 12 .5 7.1 '1.2 6.'1 
5 7.1 14 36 100 25 59 14 12 8.2 5.'1 '1.2 5.6 

6 6.6 10 27 99 42 25 19 14 10.5 5.1 3.9 4.9 
7 7 .9 10 36 67 44 32 13 8.3 10.5 4 .8 4.2 5.4 
8 21 8.6 29 7'1 57 37 18 7 .1 11.5 4.8 3.9 5 .8 
9 11.5 10 .5 38 7'1 72 43 12 .5 8.2 10.5 '1.8 3.9 4.3 

10 11.5 11.5 25 28 41 30 13 8.2 13 5.1 3.8 4.5 

11 8.0 23 22 57 26 20 9.5 9.9 8.8 4.6 4 .1 6.5 
12 6.8 19.5 28 31 80 23 22 15 6.8 4.1 4.1 5.1 
13 14 20 18 26 100 15 .5 14 16 6.4 4.1 3.8 4.9 
14 15.5 21 25 44 49 27 22 13 6.0 '1.2 4.7 4.9 
15 14 30 '17 51 62 30 18 20 6 .5 4.4 5.3 9.5 

16 9.5 38 29 65 90 34 12.5 13 8 .0 5.5 5.6 6 .0 
17 18 22 27 53 82 26 24 12 9.9 4 . 4 5.3 13.5 
18 34 38 42 35 56 33 13.5 13.5 5.8 3.9 4 .9 8.1 
19 26 58 20 30 79 24 18 9 .8 7.0 4 .2 5.7 11 
20 16.5 40 150 54 52 20 24 8.3 6.2 4.0 4.7 6.4 

21 8.8 35 118 77 107 25 13.5 8.5 5.8 4.2 5.7 6 .4 
22 9.5 17 83 68 150 19 14 10.5 5.3 4.3 6 .0 5 .3 
23 24 17 39 39 145 62 12.5 7.3 7 .5 4.8 6.6 5.7 
24 14 49 56 50 93 24 11 7 .2 6.1 5 .3 6 .2 5.6 
25 15 31 50 33 72 21 11 7.0 4.9 3.6 5.6 5.3 

26 8.6 41 40 24 77 19 15 12 5.8 5.6 9.2 12 
27 9.1 41 32 25 32 16.5 9.9 16 5.6 5 .-4 6.0 8.2 
28 10.5 42 27 43 37 20 9 .2 41 6.9 4 .4 5.6 11 
29 12.5 23 30 121 32 13 35 7 .1 4 .4 5.6 6.6 
30 15 35 25 44 30 18 19 6 .9 4.6 5 .3 12 
31 15 31 47 40 11 4.4 5 .6 

Minimum daily discharge of Dogfi sh Creek near Poulsbo, for years 1947-60 

1 3.0 4.2 5.5 6.0 5.3 5.8 5.8 4 .9 3 .4 2.5 1.6 2 .5 
2 3.1 4 .3 5 .5 6 .0 5.5 5.6 6.1 4.7 3.4 2.7 1. 9 2.6 
3 2.9 4 .3 5.8 5.5 5.7 5 .6 5.6 4.6 3.3 2.7 1. 9 2.6 
4 2.9 4.2 5.2 5.3 5.8 5.6 5.3 4 .4 3 .3 2 .7 2.4 2 .6 
5 2.9 4.2 4.8 5.1 6.0 5.6 5.1 4.4 3 .2 2.6 2.4 2.6 

6 2 .9 4.2 4.8 5.5 5.2 5.6 5.1 4.2 3.2 2.6 1. 9 2.6 
7 2.9 4.2 6.0 5.1 6 .4 5.6 5.1 4.1 3.2 2.6 1. 6 2 .9 
8 3.1 3 .3 5.1 4.8 6.6 5.6 4.8 3.7 3.2 2.5 1.6 3.1 
9 3.3 4'_3 4.8 4.6 8.2 5 .4 4.8 3.7 3.3 2.4 1.4 2 .8 

10 3.4 4.8 5.8 5.3 7.7 5 .4 4.6 3.7 3.1 1.6 2.2 2.8 

11 3.6 5 .. 0 5.4 5.4 7 .4 5.6 4.6 3 .6 3.2 1.6 2 .4 2.8 
12 3.8 5. 1 5.4 5.1 6.9 5.6 4.6 3.6 3.2 2.2 2.4 2 .9 
13 3.8 5.0 5 .8 5.2 6 .9 5.5 5 .4 3.6 3.1 2 .4 2.3 2.8 
14 3.4 5.4 5.8 4.8 7.4 5.2 5.3 3.5 3.0 1.9 2.2 2.7 
15 3.6 4.8 5 .8 6 .0 6 .8 5 .1 5.1 3.6 3.1 ·2 .2 2 .4 2.7 

16 3.8 4.8 6.8 5.6 6.5 5.2 5.1 3 .8 3.1 2.4 2 .5 2 .7 
17 3 .8 4.3 6.1 5.3 6.4 5.1 4.8 3 .5 3.1 2 .4 2.5 2.9 
18 3 .8 3. 7 5 .3 5 .0 6.1 6.1 4.6 3.5 3 .0 2.2 2.5 2 .7 
19 3 .8 3.6 5 .1 5 .6 6.4 5.7 4 .3 3.8 2.8 2.2 2.5 2.7 
20 4.4 3.5 4.8 5.2 6.4 5.8 4.3 3 .9 2.8 2 .2 2.5 2.8 

21 4 .4 3.4 6.0 5.6 6.2 5.6 4.3 3.8 3 .0 2 .3 2.4 2.7 
22 4.3 4.3 6.0 5 .6 6.1 5.3 4.3 3.7 2.8 2.4 2.5 2 .7 
23 4 .4 4.0 5 .6 5.6 6.0 6.4 4 .3 3.7 2.8 2.4 2.5 2.8 
24 4.5 4.0 4 .8 5.6 6 .0 6 .1 4.3 3.6 2.4 2.4 2 .4 2.8 
25 4.3 4 .0 4 .3 5.6 6.0 6.6 4.3 3.6 2.8 2.4 2.4 2.9 

26 4 .2 4.0 4.3 5.5 5 .8 6.4 4 .3 3.3 2.8 2.4 2.4 2.9 
27 4.3 4.0 5.3 5.2 6.0 6 .1 4 .5 3.2 3.1 2 .7 2.4 2.8 
28 4.3 4 .0 5.8 5.0 6.0 6.6 4.8 3.2 3. 0 2.6 2.5 2 .9 
29 4.5 4 .0 5 .8 5 .1 6.4 4.7 3.1 3.0 2.4 2 .7 2.9 
30 '1.3 5.5 5.5 4.6 6.1 4. 8 3.1 2.8 1.4 3.0 2.9 
31 4 .2 5.5 4.6 5 .8 3.0 1.2 2. 7 
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Table 22 . MAXIMUM-MINIMUM DAILY DISCHARGE RECORDS, HUGE CREEK NEAR WAUNA 

Maximum dally discharge of Huge Creek near Wauna, for years 194 7-60 

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr . May June Ju ly Aug. Sept. 

1 7 .4 12 40 35 82 24 30 48 8.3 8.7 5.8 5.4 
2 8.9 21 49 45 56 26 25 29 8.0 6.6 7.6 5.4 
3 7.3 53 32 50 57 74 20 20 11 7.0 6.8 5.4 
4 7.1 62 24 89 63 118 18.5 16.5 9.2 6.4 6.3 6.2 
5 8.6 32 30 111 40 97 18 14 7.9 7.4 5.6 5.5 

6 6 .5 22 35 120 39 65 16.5 23 8.6 7 .1 5.6 5.6 
7 6.8 16 40 96 59 46 17.5 18.5 9.6 6.5 6.6 5.8 
8 8.1 13.5 35 74 61 46 15.5 15.5 11 6 .4 6.3 5 .4 
9 9.6 11 60 53 250 44 15.5 12.5 13.5 6.6 5.8 5.4 

10 16 10 87 60 173 42 13.5 12.5 12.5 6.3 5.5 5.5 

11 8.3 13 74 58 104 33 14 11 9.6 6.2 6.1 6 .8 
12 7.1 16 67 82 78 28 17.5 13.5 8.2 6.0 5.4 5.4 
13 7.6 12 37 72 90 30 17 .5 15 7.9 6.3 5.4 5 .4 
14 11.5 10.5 26 47 65 26 17 13 8.2 7.9 5.4 5 .7 
15 17 10.5 162 51 70 34 19.5 13.5 8.2 7.4 5.8 6.0 

16 11 13 79 59 60 28 22 11.5 7.9 6.8 5.6 5.7 
17 13.5 17 38 67 68 44 21 11 7.6 6.6 5.6 8 .1 
18 15 32 31 42 43 49 17 11 7.6 6.3 5.6 6.4 
19 17.5 67 36 56 86 58 17 9.9 8 .2 6.3 5.6 7.8 
20 13 36 77 57 90 46 29 11 7.6 6 .1 5.6 7.2 

21 10 43 117 200 119 41 24 9.6 7.4 6.1 5.6 6 .7 
22 10.5 42 124 140 90 51 18.5 9.0 7.2 5.8 5.6 7.1 
23 10.5 34 75 89 68 56 17 8 .6 7.2 5.8 6.6 7.9 
24 8.6 41 59 130 50 62 18 9.0 7.2 5.8 6.0 7.1 
25 12 .5 57 46 72 63 45 16.5 9.2 7.2 5.8 5.6 7.5 

26 7.9 58 36 57 78 35 15 12.5 7.2 5.8 5.5 6.8 
27 8.1 57 32 49 46 30 13.5 10.5 6.6 5.8 6.0 6.7 
28 15 37 54 57 31 26 19.5 13.5 6.8 6.1 5.8 7 .9 
29 10 29 61 152 30 55 10.5 6.8 5.8 5.4 7.6 
30 12 .5 32 41 80 35 149 10 6.8 5.8 5.4 11 
31 10 35 100 35 9.3 5.6 5.4 

Minimum dally discharge of Huge Creek near Wauna, for years 1947-60 

1 4.0 4.2 4.2 5.2 5 7 9.2 7 .1 5.8 4.6 4.4 3.9 3.6 
2 4.0 4.2 4.4 7.1 5.7 9.2 7.7 5.8 4.6 4 .4 3.8 3.6 
3 4.0 4.0 4.6 7.1 5.7 8.9 7.4 5 .4 4 .6 4.4 3 .8 3.5 
4 4.0 4.0 4.7 6.8 6.4 8 .9 6 .8 5.2 4.5 4.4 3.6 3.5 
5 4.0 4.0 4.7 7.5 6.0 8.6 6.8 5.0 4.3 4.2 3.8 3 .5 

6 4.0 3.8 4 .7 7.1 5.4 8 .6 6.6 4 .8 4 .6 4.2 4.2 3.6 
7 4 .0 3 .8 4.7 7.7 5.4 8.6 6.4 4.8 4.4 4.2 4.2 3.6 
8 4.0 4.0 4.7 8 6.4 8.6 6 .4 4 .8 4.4 4.2 4.0 3 .9 
9 4.0 3.8 4.7 10 8.4 8 .2 6.4 4.6 4.4 4.2 4.0 3.6 

10 4.0 4.8 4.8 9.3 9 .3 8.4 6.4 4.6 4.2 4.2 4.0 3.6 

11 4.0 4.8 4.8 8 .4 8.4 7.9 6.4 4.6 4.5 4.5 4.2 3.9 
12 3.8 4 .4 4 .6 7.9 7.5 7.9 6.4 4.6 4.5 4.3 3.9 3.9 
13 3.6 4.6 5.6 7.9 7.1 7.1 6.4 4.6 4.4 4.3 3.9 3.9 
14 3.6 5.0 4.8 7.9 8.5 7.1 6.4 4.6 4.4 4.3 4.1 3.9 
15 3.6 4.8 4.6 7 .5 9.6 7.1 6.1 4.6 4.3 4 .1 4.1 4.0 

16 3.8 4.4 4.4 7.5 9.2 7.5 6.1 4.6 4.1 4.1 4.2 4.0 
17 3.8 4 .2 4.2 7.0 8.7 7.1 6.1 4.6 4.1 4.1 4.2 4 .2 
18 3.8 4.0 4.2 7.5 8.3 8.4 6.1 4.6 4 .1 4.2 3.9 4.2 
19 3.8 3.8 4.2 7.1 8.0 7.1 5.6 4.6 4.1 4.2 3.9 4.2 
20 4.0 3.8 4.2 7·.l 8.0 7.1 5.6 4.8 4.1 4.2 3.9 4.2 

21 4.0 4.0 5.2 7 .1 8.0 8 .3 5.6 4.8 4.1 4.2 3.9 4.0 
22 4.0 4.0 5.2 6.7 8.0 8 .0 5.4 4.8 4.1 4.1 3.9 4.0 
23 4.0 4.0 4.6 6.7 8.0 8.3 5.4 4.6 4.1 4 .1 4.2 4.0 
24 4.2 4.0 4.2 6.7 10 8.2 5.0 4 .6 4.6 4.1 4.2 4.2 
25 4.2 4.0 4.0 6.4 9.2 8.2 5.0 4.6 4.6 4 .0 4.2 4.0 

26 4 .4 3.8 4.0 6.0 8.6 8.0 5.0 4.6 4.6 4.0 3.9 4.0 
27 4.2 3.8 4.0 6 .0 8.5 7.7 6.1 4.6 4.8 4.0 4.0 4.0 
28 4.2 4.0 4.6 5.7 9.6 7.7 5.6 4.6 4.8 4 .0 4.1· 3.9 
29 4.4 3.8 5.8 6.0 8.0 5.6 4.6 4.8 4.0 3.9 3.9 
30 4.4 4.0 5.8 6.0 8.0 6.8 4.6 4.6 3.7 3.6 4.0 
31 4.4 5.6 5 .7 7 .7 4.6 4.0 3.6 
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Table 23 . MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTHLY DISCHARGES, IN ACRE-FEET, FOR THE PERIOD 1946-59 
UNION RIVER NEAR BREMERTON. 

October November December January February March Apr il May June July August 

Maximum 1,140 2,800 2,620 4,830 2,910 2 , 010 1,180 1,000 660 914 736 

Minimum 36 58 308 361 291 541 260 105 70 39 28 

Average 367 1,240 1,373 1,689 1,470 911 576 370 242 230 179 

Table 24 . DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1946-59 
UNION RIVER NEAR BREMERTON . 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 45 24 16 9.0 5.7 3. 8 2.6 1. 7 1.2 0.9 0.7 0 .6 
November 140 64 47 33 24 17 12 8.5 5.4 3 .0 1.4 0.9 
December 90 58 47 35 28 22 17 13 .5 10 .5 7.4 4.6 3 .0 

January 160 95 70 44 30 19 14 .5 11.5 9.5 8 .0 6 .0 4.0 
February 170 87 60 36 25 19 15.5 12.5 10.5 8.5 6 .5 5.0 
March 60 37 30 21 16 13 10 .6 9.3 8.0 7.0 6.0 5.4 

April 45 22 16 .5 12 9.6 8.4 7.4 6 .6 5.8 5.0 4.2 3 . 7 
May 31 19 14 9 .0 6.0 4.6 3.7 3.2. 2. 8 2.4 1.8 1.4 
June 15 13 11 7.4 4.2 2 .9 2.3 2.0 1.8 1.5 1.2 0 .9 

July 20 15.5 13 8.0 2.2 1.6 1.3 1.1 1.0 0.9 0.8 0 . 7 
August 15 12.5 10 6 .0 1.4 1.0 0.9 0. 8 0 . 7 0.6 0.5 0 . 5 
September 25 17 12 .5 6.0 1.4 1.0 0 .8 0 .7 0.6 0.6 0.5 0 .5 

Period 100 45 30 17 12 9 .0 6.6 4.3 2.2 1.3 0.8 0.6 

Table 25. MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTHLY DISCHARGES , IN ACRE-FEET, FOR THE PERIOD 1947-59 
UNION RIVER NEAR BELFAIR . 

October November December January February March April May June Ju ly August 

Maximum 4,110 8,650 9,310 15,400 10,770 8,230 3,980 3,560 2,240 1,640 1 ,480 

Min imum 1,200 1,040 3,050 2,370 3,050 2,610 2,020 1,680 1,330 1,140 995 

Average 2,085 3,885 5,396 6,753 6,227 1,413 2,990 2,327 1,703 1,413 1,241 

Tab le 26 . DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR ·EXCEEDED FOR SPECIFIED PERCENT OF TIME--1948-59 
UNION RIVER NEAR BELFAIR . 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 150 81 59 39 30 26.5 24 22 21 20 19 18 
November 540 180 135 88 61 47 38 31.5 27 23 19.8 17.8 
December 360 210 160 121 100 84 72 60 50 41 31.5 26 

January 480 315 235 160 120 90 70 57 48 41 36 32 
February 690 310 210 145 115 92 75 63 53 44 36 .5 32.5 
March 260 155 125 93 73 62 55 49 45 42 38 36 

Apr i l 125 88 72 58 51 47 44 42 40 38 36 34 
May 108 67 48 41 38 37 36 34 32 30 28 26.5 
June 50 35.5 34 32 .5 31 30 29 28 26.5 25 23 . 7 22.7 

July 33 29 28 26 . 5 25 .5 25 24 23 22 20 5 19 18 
August 28 25 24 .3 23 .2 23 2 2 . 2 21.5 20. 8 19 17.8 16 .4 15.8 
September 47 28.5 25 23 .5 22.5 21.5 20.5 19.5 18 17 15 .8 15 

Period 340 160 110 68 51 41 34.5 29 25 .5 22 .5 19.5 17 .8 
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Table 27. MAXIMUM, MIN IMUM, AND AVERAGE OF THE MONTHLY DISCHARGES, IN ACRE-FEE T, FOR THE PERIOD 1945-53 
MISSION CREEK NEAR BREMERTON. 

October November December January February March Apr il May June July August 

Maximum 350 1,080 1,520 2,310 1,270 1,190 773 601 203 51 20 

Minimum 0 0 496 382 630 269 170 41 16 0 0 

Average 96.275 474 932 1,095 1,018 596 332 179 59.53 19.24 2 .682 

Table 28. DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--194 6-53 
MISS ION CREEi< NEAR BREMERTON . 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 22 8.8 5. 8 1.6 1.0 0 .6 0.2 0.1 0 0 0 0 
November 50 32 23 14 9.0 6.4 4.2 2 .5 1.2 0.6 0 0 
December 50 36 31 24 20 15.5 12 9.7 8 .0 6.8 5 .3 4 .0 

January 68 47 38 30 23 17 . 5 12.5 9 .3 7.2 5 .7 4.6 4.1 
February 100 47 38 28 22 18 14.5 11 .5 9.0 6.2 4 .4 3.7 
March 34 22 18 14 11.5 9 . 6 8.0 6.7 5. 6 4.8 4.2 4.0 

April 29 12.5 8 .8 7.0 6.2 5.4 4.8 4.2 3 . 6 3.0 2.4 2 . 0 
May 15 11 7.2 3.6 2.8 2.4 2 .0 1. 7. 1. 4 1.0 0 .6 0.4 
June 5 .4 3.5 2.3 1.2 1.0 0. 8 0 .6 0.5 0.4 0.3 0.1 0 

July 1.5 1.2 1.0 0 .7 0 .5 0.3 0 .2 O. l. 0 .1 0 0 0 
Augu st 0.4 0.4 0 .3 0.1 0 0 0 0 0 0 0 0 
September 1.0 0.6 0.3 0 .1 0 0 0 0 0 0 0 0 

Per iod 47 32 20 11 7.3 4.5 2.5 1.1 0.4 0 0 0 

Tab le 29. MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTHLY DISCHARGES, IN ACRE-FEET, FOR THE PERIOD 1946-53 
MISSION CREEK NEAR BELFAIR. 

October November December January February March April May June July Augusl 

Maximum 7 15 1,780 3,090 5,640 3,100 2,130 1,220 1,080 252 56 36 

Min imum 13 22 1,070 582 1,180 608 207 63 28 14 13 

Average 162 857 1,822 2,2 19 2, 0 76 1,068 526 276 74 36 25 
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Table 30. DIS CHARGE, IN CUBIC FEET PER SEC OND , EQUALED OR EX CEEDED FOR SPECIFIED PERCENT OF TIME--1946-53 
MISSION CREEK NEAR BELFAIR. . 

Perc ent of time 

1 5 10 20 30 40 50 60 70 80 90 9 5 99 

October 50 16 11 0 .9 0.7 0 .6 0 .5 0.4 0.4 0.3 0.3 0.2 0.2 
November 100 59 43 27 19 14 10 5.5 1.3 0 .7 0 . 5 0.4 0.3 
December 90 70 63 50 41 33 27 21 16 12 7.2 4.1 2 . 5 

January 140 80 66 46 32 23 19 15. 12 .5 9 .0 4 .3 2.8 2.0 
February 250 110 78 53 40 33 27 22 17 13 7.4 4.5 3.0 
March 70 41 34 26 21 18 15 12 .5 10.5 9.0 7 . 6 6 .9 6.0 

April 55 20 15 12 10.5 8 .6 6 .6 5.0 3. 9 3 .2 2.7 2.4 2. 0 
May 30 21 13 5.8 3.7 2 . 7 2 .0 1.6 1.3 1.0 0.8 0 .7 0.6 
June 8.5 5 .0 3 .7 1.2 1. 0 0.9 0.8 0. 8 0 .8, 0 .7 0 .6 0 .5 0.4 

July 1.1 1. 0 0.9 0 .8 0 .8 0.7 0.7 0.6 0.6 0.5 0.3 0.2 0.2 
August 0 .8 0.7 0.6 0 .6 0.5 0 .5 0 .5 0.4 0 .4 0 .3 0 .3 0 .2 0.2 
September 0.9 0.6 0.6 0 .5 0 .4 0.4 0.3 0 .3 0.2 0 .2 0 . 1 0 . 1 0 

Period 94 53 36 21 13 8 .0 3 .0 1.0 0 . 7 0.5 0.4 0.3 0.2 
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Table 31. MAXIMUM, MINIMUM, AN D AVERAGE OF THE MONTHLY DISCHARGES, IN ACRE-FEET, FOR THE PERIOD 1946-60 
GOLD CREEK NEAR BREMERTON. 

October November December January February March April May June July August 

Maximum 535 1,350 1,120 1,800 1 ,410 1,180 582 472 184 92 63 

Minimum 31 56 586 236 408 318 152 86 47 34 26 

Average 162 562 734 845 758 535 351 184 78 59 41 

Table 32. DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1946 -60 
GOLD CREEK NEAR BREMERTON. 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 22 10 .2 6.3 3 .1 2.0 1.5 1.2 1.0 0.8 0.7 0 .5 0 .4 
November 74 30 21 13 .5 9 .3 6.8 5.2 4.0 3 .1 2.1 1.2 1.0 
December 47 29 23 17 .0 13.5 11.3 9.5 8.0 6 . 6 5.4 4 . 1 3.4 

January 68 39 29 20 14.5 11.3 8. 8 7.2 5.9 4.8 3 .8 3 .1 
February 77 39 26 17 ,5 14.0 11.5 9 . 5 8.0 6.7 5.4 4 .2 3.4 
March 34 20.5 16 .0 12.3 9 .8 7. 8 6.5 5.5 4 .9 4 .3 3.8 3 .4 

April 24 13 .0 10.2 7.5 6.2 5.4 4.7 4.1 3.6 3.0 2.6 2 .3 
May 12.5 6.1 4.6 3 . 5 3.0 2 .7 2 .4 2.2 2.0 1.8 1.5 1.3 
June 4 .6 3.0 2.5 2.0 1.8 1.6 1.5 1.3 1.2 1.1 1.0 0.8 

July 2.2 1. 7 1.5 1.2 1.1 1.0 0.9 0.8 0.8 0 . 7 0.6 0.6 
August 1.5 1.1 1.0 0 .9 0.8 0.8 0.7 0.6 0.6 0.5 0 . 5 0.4 
September 2 .2 1.3 1.1 0.9 0.8 0.7 0.6 0.6 0.5 0.5 0.4 0.4 

Period 45 21.5 15 9 .1 6.2 4.3 3.0 1.9 1.2 0 .9 0.6 0 . 5 

Table 33. MAXIMUM,. MIN IMUM, AND AVERAGE OF THE MONTHLY DISCHARGES, IN ACRE-FEET, FOR THE PER IOD 1945-56 
TAHUYA RIVER NEAR BREMERTON. 

October November December January February March Aorll May June July August 

Maximum 1,660 5,000 5,010 7,380 6,460 4,110 1,890 1,960 467 144 110 

Minimum 11 25 1,790 1,160 1,290 977 412 171 68 27 19 

Average 496 2,390 2,966 3,376 3,132 1, 911 994 492 208 103 51 

Table 34. DISCHARGE, IN CUBIC FEET PER SE COND , EQUALED OR EX CEEDED FOR SPECIFIED PERCENT OF TIME--1946-56 
TAH UYA RIVER NEAR BREMERTON. 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 90 44 23 10 5.0 2.7 1.9 1.5 1.1 0.6 0.2 0 . 1 
November 260 155 110 70 46 32 22 14.5 8 . 5 4.1 1.3 0 .5 
December 180 125 98 73 58 47 39 32 26 20 14 10 

January 300 180 130 8 6 62 45 33 26 21 16 .5 13 11 
February 280 180 130 78 57 45 37 29 22 16 11.5 9 .5 
March 140 85 65 46 36 29 23 18 15 12 9.8 8.5 

Apr i l 72 38 32 24 19 15.5 13 11 9 .5 8 .0 6.5 5.4 
May 54 28 14 8. 4 6.7 6.0 5,4 4 .9 4 .4 3 .8 3 .0 2 .5 
June 13 7.8 6.0 4.5 3 . 7 3.2 2. 8 2.5 2 . 1 1.8 1.4 1.1 

July 6 .0 3 . 9 3 .1 2.5 2 . 1 1.8 1.5 1.2 1.0 0 .7 0.5 0 .4 
August 2 .3 1. 7 1.5 1.3 1.2 1.0 0.8 0 .6 0 .5 0 .4 0 .3 0.3 
September 5.5 3.1 2.0 1.2 0 .9 0.8 0.6 0 .5 0.4 0 .3 0.2 0 .2 

Period 180 92 62 36 23 14 7.7 4 .0 2 .2 1.1 0.6 0.4 
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Table 35. MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTHLY DI SCHARGES, IN ACRE-FEET, FOR THE PERIOD 1945- 53 
PANTHER CREEK NEAR BREMERTON. 

October November December January February March April May June July August 

Maximum 220 423 724 1,200 650 565 244 284 54 17 4 .4 

Minimum 0 0 163 219 303 149 44 11 0 0 0 

Average 36.51 207 442 531 500 259 109 70 11.6 3.03 0 .488 

Table 36. DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1946-53 
PANTHER CREEK NEAR BREMERTON. 

Percent of t ime 

1 5 10 20 30 40 50 60 70 80 90 95 

October 11 3.7 1.4 0.2 0 . 1 0 0 0 0 0 0 0 
November 20 15 11.5 6.8 3.7 2.1 1.1 0.6 0.3 0.1 0 0 
December 2.3 18 15 12 9.7 7 .9 6.2 4.7 3.5 2.4 1.4 0.9 

January 29 23 20 15.5 12 8.5 6.0 4.8 4 .2 3.2 1.5 0 .7 
February 50 25 19 13.5 10 .5 8.4 6.7 5.4 4.3 3.2 2.2 1. 5 
March 15.5 11 8.8 6.4 5 .0 .3.8 3 .1 2.3 l.9 l.6 l.4 

April 19 4.4 3.2 2 .5 2 . 1 1. 7 1.3 1.1 0.9 0.7 0 . 5 0.4 
May 8 5.5 .3.8 1.5 0.9 0.6. 0.5 0. 4 0.3 0 .2 0.2 0.1 
June 2.1 1.0 0.5 0.2 0.2 0.2 0 .1 O. l. 0.1 0 0 0 

July 0.9 0.3 0.2 0.1 0 0 0 0 0 0 0 0 
August 0.1 0.1 0.1 0 0 0 0 0 0 0 0 0 
September 0 0 0 0 0 0 0 0 0 0 0 0 

Period 2.3 14 9.6 5.1 2.9 1.6 0.6 0.2 0.1 0 0 0 

Table 37 . MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTH LY DISCHARGES, IN ACRE-FEET, FOR THE PERIOD 1945-56 
TAHUYA RIVER NEAR BELFAIR. 

Octob er November December January February March April May June July August 

Maximum .3,890 12,040 11,120 18 ,8 70 11,960 9,390 4,280 4,810 790 256 .34 

Minimum 0 0 4,310 2,410 2,540 2,190 715 329 51 4.8 0 

Average 872.8 5,097 6,803 8,654 6,796 4,176 2 , 104 954 261 81.48 18.4 

Table 38. DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1946-56 
TAHUYA RIVER NEAR BELFAIR . 

Percent of time 

1 5 10 20 30 40 50 60 70 80 90. 95 

October 190 98 48 9. 0 4.7 1. 7 0.4 0 . .3 0 .2 0.1 0 0 
November 660 270 210 145 100 68 44 29 16 3.0 0.1 0 
December 400 250 220 170 130 110 90 74 58 42 29 20 

January 580 410 300 210 150 110 80 61 50 39 27 20 
February 560 380 280 170 130 100 80 60 47 35 25 19 
March 310 170 130 97 75 60 50 40 32 27 22 19 . 5 

April 200 95 70 50 40 30 25 20 16.5 14 11 9.2 
May 140 52 26 16 12 10 8.2 7 .0 6 .0 5.2 4.0 3 .2 
June 23 13.5 9.5 5 .4 4 .0 3 .2 2.7 2.3 1.9 1.5 1.1 0 .8 

July 8.0 4.0 3.0 2.0 1.6 1.2 0.9 0.8 0.6 0.4 0 .3 0 .2 
August 1.1 0.8 0.7 0.5 0 .5 0 .4 0 .3 0.3 0.2 0.2 0 .1 0 
September 5.5 0.8 0.4 0.3 0.3 0.2 0.2 0 ,1 0.1 0 .1 0 0 

Period 400 210 140 80 45 25 13 4.5 1.5 0.4 0 .2 0 . 1 
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Table 39. MAXIMUM, MINIMUM, AND AVERAGE OF THE MONTHLY DI SCHARGES, IN ACRE-FEET, FOR THE PERIOD 1947-54, 
1958-60, DEWATTO CREEK NEAR DEWATTO. 

107 

October November December January February March April May June July August September 

Maximum 5,050 7,940 11,540 18,170 14,600 10,140 6,020 5,170 1,980 1,300 1,130 

Minimum 752 939 5,84 0 3,610 5,240 3,700 2,330 1,800 1 ,240 946 794 

Average 2,043 5,288 7,722 9,872 9 , 431 5,362 3,677 2,604 1,540 1,080 941 

Tab le 40. DISCH ARGE , IN CUBIC FEET PER SE COND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1948-54, 
1959-60, DEWATTO CREEK NEAR DEWATTO. 

Percent of time 

1 5 10 20 30 40 so 60 70 80 90 9 5 

October 240 105 67 35 26 22.5 20 19 18 17 16 15.3 
November 600 280 200 130 90 66 50 37 28 21 16 .5 14.8 
December 430 310 250 185 150 120 100 85 70 55 40 31 

January 750 450 350 250 190 140 10 5 83 68 55 45 41 
February 1,000 500 360 240 180 140 115 95 78 64 so 41 
March 290 200 160 115 90 77 69 62 58 53 48 44 

Apri l 230 120 94 75 63 56 51 47 43 40 37 35 
May 140 88 65 so 42 38 35 33 31 29 27 25 
June 45 35 31 28 26 25 24 23 22 21 20 19 

July 28 23.5 21.5 20 19 18.2 17 .6 17 .1 16.7 16 .2 15.8 15 2 
August 22.5 20 18.8 17 .4 16 .5 16 15.4 15 14 .4 14 13.2 12.7 
September 41 27 22 .5 18 . 5 17 15 . 5 14.5 14 13 12.5 12 11.6 

Period 500 240 160 95 68 50 36 26 21 17 14.5 13 .5 

Tab le 41. MAXIMUM, MI NIMUM, AND AVERAGE OF THE MONTHLY DISC HARGES, IN ACRE-FEET, FOR THE PERIOD 1947-60 
DOGFISH CREEK NEAR POULSBO. 

October November December January February March April May June July August 

Maximum 493 1,000 1,850 1,950 2,320 1,100 687 629 420 269 299 

Minimum 249 362 527 425 429 424 319 235 203 153 154 

Average 378 600 842 1,094 1 , 067 714 481 361 272 210 211 

Table 42. DISCHARGE, IN CUBIC FEET PER SECOND, EQUA LED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--1948-60 
DOGFI SH CREEK NEAR POULSBO . 

Percent of time 

1 5 10 20 30 40 50 _60 70 80 90 95 

October 22 12 9 .5 7.2 6.1 5 . 5 5,2 4.9 4.7 4.4 4.0 3.5 
November 47 28 17 12 9 5 8 .1 7.2 6 . 5 5.9 5.4 4.7 4.3 
December 58 33 24 17 14 12 9 .8 8.6 7 .8 6.8 6.0 5.5 

January 110 50 35 24 19 15 11.5 9.0 7 .3 6.2 5 .5 5.2 
February 110 60 38 24 17 14 11.5 9.8 8.4 7.5 6.6 6.2 
March 40 25 19 15 12 10 9.3 8. 3 7.6 6.9 6.2 5 .9 

April 20 15 12 9 .7 8.5 7.6 7 .0 6.5 6.0 5.6 5 .2 5 .0 
May 18 10 .5 8. 0 6.3 5.6 5.3 5.2 5 .0 4 . 7 4.3 4.0 3 .8 
June 10 .5 7.2 6.1 5.3 4 . 7 4.4 4.2 4 .0 3.8 3.6 3 .4 3.2 

July 6.0 4 .9 4 .5 4.0 3. 8 3 .6 3.4 3.2 3 . 0 2.9 2.6 2 .5 
August 6.0 4.9 4 . 5 4.0 3.8 3.6 3 .4 3.3 3.1 3 .0 2.8 2 .7 
September 10 .5 6.3 5.2 4 . 6 4.3 4.0 3 .8 3 . 7 3.5 3.3 3.1 2.9 

Period 52 24 16 11 8. 3 6.8 5 .8 5.1 4 .4 3. 8 3 .3 2.9 
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Tab le 43. MAXI MUM, MINIMUM, AND AVERAGE OF THE MONTH LY DISCHARGES, IN ACRE-FEET, FOR THE PERIOD 1947-60 
HUGE CREEK NEAR WAUNA. 

October November December January February March April May June Ju ly Augu st 

Maxim um 548 1,370 2,370 2,810 2,870 2,390 982 761 491 371 347 

Min imum 252 246 306 632 718 549 367 294 273 263 258 

Average 360 631 1,147 1,593 1,390 1,027 656 485 364 313 289 

Table 44. DISCHARGE, IN CUBIC FEET PER SECOND, EQUALED OR EXCEEDED FOR SPECIFIED PERCENT OF TIME--194 8-60 
HUGE CREEK NEAR WAUNA. 

Percenl of time 

1 5 10 20 30 40 50 60 70 80 90 95 

October 16 .9 10.1 8 .3 6.8 6.0 5.6 5.2 4 .9 4.7 4.4 4.2 4 .0 
November 56 33 20.5 12.5 9.8 8. 3 7.2 6.5 5.8 5.2 4.7 4.3 
December 88 48 36 25 .5 20 16 .5 13.5 11 9.1 7.2 5 .7 4.9 

January 128 77 58 40 30 22 .5 17 13 11 9.2 7.6 6 .9 
February 115 65 50 35 27 22 18 15 12.5 10.5 8 .6 7.5 
March 66 42 33 23 17 .5 14 12 10 .8 10 9.3 8. 6 8.2 

April 29 18 15.3 13 11. 7 10.7 9.9 9. 2 8.4 7. 8 7.0 6 .4 
May 20 12 10.6 9.2 8 .4 7 .7 7.2 6.7 6.3 5 .8 5.4 5.0 
June 10 .5 8 .3 7.5 6 .8 6 .4 6.0 5.8 5.5 5 .3 5.0 4.8 4.6 

July 7.2 6.4 6.0 5 .7 5.4 5.2 5.1 4.9 4 . 7 4 .5 11.3 4. 2 
Augu st 6.4 5 .7 5.4 5 .2 5.0 4 .8 4. 7 4.6 4 .5 4.4 4 .2 4.1 
September 8. 0 6 .3 5 .8 5.3 5 .0 4.8 4.6 4.5 4 .4 4 .2 4.1 4.0 

Period 70 37 25 14.5 10.6 8.5 7.2 6 .2 5.5 4.9 4.5 4.3 
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Table 45 . SYNTHETIC ANNUAL RUNOFF RATIOS BY WATER YEARS FOR GRAPEVIEW AND VARIOUS 
RELATED STATISTIC S. 

Year Ratio Year Ratio Year Ratio Year Rat io Year Ratio 

1908 1.16 1919 1.29 1930 0.63 1941 0 . 76 1952 0 .82 
1909 1.05 1920 0.89 1931 0.81 1942 0 .67 1953 1.00 
1910 1.37 1921 1.18 1932 1. 18 1943 0.88 1954 1.10 
1911 1.12 1922 0.97 1933 1.31 1944 0.64 1955 0.90 
1912 0.85 1923 0 ;94 1934 1.36 1945 0 .81 1956 1.33 
1913 0.94 1924 0.84 1935 1.39 1946 1.10 1957 0 .96 
1914 1.02 1925 1.03 1936 0.95 1947 0.8 8 1958 0.90 
1915 0. 87 1926 0.78 1937 0.88 1948 1.04 1959 1.06 
1916 1.31 1927 1.04 1938 1.17 1949 0.95 1960 1.17 
1917 0.90 1928 1.04 1939 0 .84 1950 1.29 
1918 1.07 1929 0.71 1940 0 .99 1951 1.33 

Standard Three standard 
Probable Coefficient 

Period 
Sum of ratios Mean deviation from deviations from 

of variation L x x the mean the mean error 
PE in % s 3S 

CV 

1908-33 26.30 1.012 0.193 0.578 0.130 19.03 

1934 - 59 26 .00 1.000 0.210 0.629 0 .1 41 20 .96 

1908-59 52.30 1 .006 0 .19 9 0 .598 0.134 19.82 

1908- 60 53.47 1.009 0.199 0.596 0.134 19.69 

1946-60 15 .83 1.055 0.165 0.495 0.111 15.64 

ANNUAL RUNOFF RATIOS 

Records from the major stream-gaging stations within 
the report area were found to correlate poorly with correspond­
ing records of other nearby long - term gaging stations. Outside 
runoff records consequently could not be used as va lid indi ­
cators of streamflow conditions within the study area. Gener­
ally the next best indicator of runoff is precipitation and 
records at Grapev iew were found to correlate well with most 
streams on the Kitsap Peninsula . The Grapeview precipitation 
record was therefore used to deve lop a synthetic indicator of 
annual water - year runoff . 

Grapeview 's annual water-year precipitation was 
determined for the years 1908-60. Estimates of water-year 
evapotranspiration were then made by the Thornthwaite pro­
cedure (see p. 12 ) , and these were subtracted from water-year 
precipitation to obtain an estimate of water-year runoff . Com­
puted runoff values were then adjusted further for antecedent 
wetness conditions until optimum correlations were obtained 
between computed values for Grapev iew and measured values 
for major report area stream gages . Finally the adjusted 

values for annual runoff at Grapeview producing the best 
correlations were used to compute ratios of individual water­
year runoff to mean water-year runoff for the 26-year period 
19 34-59. These synthetic runoff ratios represent percent ­
ages of the 26-year mean and can be used to est imate runoff 
for years of missing record for stream gages in the report 
area. 

Al I synthetic Grapev iew runoff ratios, the means for 
the periods 1946-60 , 1908-33, and 1934-59, and other 
statistics are l i sted in table 45. The statistics are useful 
in analyzing long-term variations of annua l runoff and are 
discussed in the section on indivi dual basin analysis . 

Table 46 shows the various degrees of correlation 
between synthet ic Grapeview runoff and actual measured 
runoff of certain report area streams. A value of +l. 0 in 
this table means a perfect correlation; thus the trend indicates 
that more confidence can be placed in estimates of runoff for 
streams in the southern part of the study area than those made 
for streams in the northern part. 
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Table 46. CORRELATION OF SYNTHETIC GRAPEVIEW RUNOFF RATIOS WITH MEASURED 
RUNOFF OF VARIOUS REPORT AREA STREAMS . 

Synthetfc Grapeview runoff rat io s with measured runoff at --
Correlation 
coeffic ient 

Stream Gage 

Union River near Bremerton 0630 

Union River near Belfa ir 0635 

Mission Creek near Bremerton 0645 

Miss ion Creek near Belfair 0650 

Gold Creek near Bremerton 0655 

Tahuya River near Bremerton 0660 

Panther Creek near Bremerton 0670 

Tahuya River near Belfair 0675 

Dewatto Creek near Dewatto 0685 

Dogfis_h Creek near Poulsbo 0700 

Huge Creek near Wauna 0735 

Though not as representative of long -term trends, 
runoff studies based on the shorter 1946-60 period are pro­
bably more sound because less estimated data are involved . 
The followfng surface-water analyses were, therefore, presented 
in terms of values and statistics evaluated for th is per iod unless 
otherwl se indicated. 

If the runoff ratios are val id, mean annual water-year 
runoff for the 1946-60 period shou Id be about 5. 5 percent 
higher than that during the years 1934-59. Th is relationship 
can be used to adjust short-term 15-year figures to be repre­
sentative of the longer period. To have a standard basis for 
comparison, continuous records of a year or more were adjusted 
by means of these runoff ratios to the 194 6-60 and 1934-59 
periods and are listed in tab le 47. 

EFFECTIVE PRECIPITATION AND RUNOFF MAP 

The i sohyetal s shown on plate 4 adequately describe 
the mean annua l quantity and distribution of precipitation over 
the report area, but interwatershed ground-water transfer and 
the assoc iated uncertainties involved in extrapolating measured 
runoff quantities to their place of origin make it difficult to 
dep ict runoff quant ities on a map by the same i sogram method. 

A practical so lution to this problem is afforded by using 
a hypothetical potential yield quantity called effective precip i ­
tation. This is similar to actual precipitation in that it can be 
clearly represented by an i sogram map. The mean annual 
effective precipitation of an area is defined as that portion of 
precipitati on which is effective in producing mean annual 
runoff. Assuming net changes in storage are negligible, 
effective precipitation may also be defined as the amount of 

Period 

1946-59 + 0.91 

1948-59 + 0.88 

1946-53 + 0.92 

1946-52 + 0.94 

1946-60 + 0.90 

1946-56 + 0.93 

1946-53 + 0.96 

1946-56 + 0.92 

1948-54, 1959-60 + 0.90 

1948-60 + 0.51 

1948-60 + 0.95 

water remaining in an area after mean annua l evapotranspiration 
losses have been subtracted from mean annual precipitation. 
If the assumption about storage is correct, and it generally is 
over extended periods of t ime, the effective prec i11i tation of an 
area wi ll be equivalent to the amount of runoff produced by the 
area. This, however, does not imply that all runoff waters 
from a given area will necessarily drain to the sea within the 
same topograph ic drainage basin boundaries where lhey 
orig inateq as precipitation. 

In addition to mean annual prec ipitation, plate 4 shows 
mean annual effective precipitation and actual measured amounts 
of runoff In the report area adjusted to the period 1946-60. 
In all cases, actual runoff va lues in inches of water on the 
basin appear near the gage locations and the contributing 
drainage areas are outlined in orange. 

Based on the above effecti ve precipitation analysis, 
the mean annua l yield from land masses within the report area 
was about 1,042,000 acre-feet which is equivalent to an 
average depth of 29 .25 inches of water over all the land 
areas. The mean annual y ield for the Kitsap Pen insula proper 
was found to be about 944,000 acre-feet or an equivalent of 
30.41 inches of water over this area. The yieldof each stream 
basin is discussed in the Individual Basin Analysi s section. 

LOW FLOWS 

In the Kitsap Peninsular area streamflow usually reaches 
an annual minimum during the months of August or September but 
occasionally the lowest flows occur as late as October or, in 
certain exceptional cases, as early as July. 
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Table 4 7. MEASURED MEAN ANNUAL RUNOFF IN INCHES ADJUSTED BY GRAPEVIEW RUNOFF RATIOS TO 
THE PERIODS 1946-60 AND 19.34-59. 

Stream Gage 

Union River near Bremerton 0630 

Union River near Belfai r 0635 

Mission Creek near Bremerton 0645 

Mission Creek near Belfa ir 0650 

Gold Creek near Bremerton 0655 

Tahu ya· River near Bremerton 0660 

Panther Creek near Bremerton 0670 

Tahuya River near Belfair 0675 

Dewatto Creek near Dewatto 0685 

Dogfish Creek near Poulsbo 0700 

Ch ico Creek near Bremerton 0720 

Blackjack Creek at Port Orchard 0725 

Burley Creek at Burley 0730 

Huge Creek near Wauna 0735 

Continuous stream flow records provide the best data for 
studying this low-flow period, but miscellaneous measurements 
give wider, more economical coverage and as a result have been 
employed to furnish the bulk of Information for this area. Mis­
cell aneous low-flow measurements made by the U.S. Geological 
Survey of most of the larger streams have been summar ized in 
tabl e 11. To provide complete coverag e of all streams, the 
Division of Water Resources In the summer of 1961 made low­
flow measurements or estimates on all remaining smal I stream 
systems no t previously measured by the U.S.G.S. (table 48). 
Spot measurements or estimates do not necessarily Indicate 
the minimum flow to be expected, but they do provide approxi­
mations of the relative magnitudes of low flows. 

Up stream diversion and consumptive use probably 
influence many of these low-flow figures, but existing infor­
mation is Inadequate to determine the extent. Since with­
drawals are generally at a peak dur ing the low-flow per iod, it 
is logical to assume that nearly all of the upstream diversions 
allowed by water rights for consumptive uses are reflected In 
each low-flow measurement. 

As mentioned previously, flow-duration curves (pages 
70 - 91) have been developed for the streams with five or 
more years of continuous record. These curves provide useful 
Informati on by showing the yearly or monthly duration of a 
gi ven low flow over the parti cular period of record. 

A more comprehensive picture of streamflow variations 
dur ing the low-flow period is presented in figures 75-79. 
These figures are called di scharge-duration hydrographs as 

Water years 
of record 

1946-59 

1948-59 

1946-53 

1946-52 

1946-60 

1946-56 

1946-53 

1946-56 

1948-54, 1959-60 

1948.-60 

1948-50 

1948-50 

1948-50 

1948-60 

Adju sted mean 
annual water year runoff 

1946-60 1934-59 

51.95 49.25 

36.32 34.43 

49 .41 46.84 

37 .83 35.85 

54 .27 51.44 

50.04 47.43 

41.66 39.49 

43.42 41.15 

49.95 47 .34 

24.03 22.78 

33.07 31.34 

23.61 22.38 

33 .73 31.97 

24 .55 23.28 

basically they present f low-duration data in a chronolog ic 
sequence similar to a hydrograph. Th is i s accomplished by 
determin ing flow-duration relation ships for successive standard 
per iod s of time throughout the year and then plotting the dis­
charges for specific durations from these relationships into a 
family of hydrographs . Flow-duration relationships for short 
standard periods, such as a day, produce the most accurate 
di scharge-duration hydrographs, bu t valid flow-duration 
relationships for each day cannot be established unless many 
years of recorded data are available for each station. Though 
the chronologic distribution is not as precise, valid flow ­
durat ion relat ionships can be determined for longer standard 
periods of time from relatively short gaging station records. 
Discharge-durat ion hydrographs plotted from longer standard 
period flow-duration data also are less erratic and more 
characteristic of the general flow pattern. 

Since gaging stati on records in the report area were 
insufficient to der ive adequate flow-d uration relationships for 
each day, all discharg e-duration hydrographs presented in 
this report were constructed from 20-day period duration data. 
Though some error in distribution is introduced into each 
family of hydrographs by the 20-day duration data, the effect 
is generally insignificant, especially during the period of 
lowest flows, and the resultant curves always present a more 
conservative picture ·of low-flow condit ions. 

The time-durations of 2, 2 0, 50, 90 and 99 percent, 
used to establish the individual curves of these discharge­
duration hydrographs , were arbitrarily se lected to produce a 
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Figure 75. DI SCH ARGE -DURATION HYDROGRAPHS OF UNION RIVER NEAR BELFAIR <063 5) AND MISS ION CR EEN NEAR 
BREMER TON <0645). 
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Figure 76. DISCHARGE-DUR ATION HYDROGRAPHS OF MISSION CREE K NEAR BELFAIR (0650) AND GOLD CREEi< NEAR 
BREMER TON (0655). 
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Fi gure 77. DISCHARGE-D URATION HYDROGRAP HS OF TAHUYA RIVER NEAR BREMERTON (0660) AND DEWATTO CREEi< 
NEAR DEWATTO (0685). 
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Figure 78 . DISCHARG E - DU RATION HYOROGRAPHS OF PANTHER CREE i< NEAR BREMERTON (0 670) ANO DOGFISH CREEi< 
NEAR POULSBO <0700) 
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Figure 79. DISCHARGE - DURATION HYDROGRAPHS OF TAHUYA RIVER NEAR BELFAIR (06 75) AND 1-1 LIGE CREEi< NEAR 
WAUNA (0735). 
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uniform distribution. The accuracy of very high and very low 
percent duration data is questionable, so curves representing 
durations greater than 99 percent and less than 2 percent 
were omi tted . Extreme duration data of O and 100 percent, 
however, can be approximated from the general trend of the 
maximum-minimum hydrographs (pages 70 - 90). 

Flow-duration percentages for each day refer to flows 
that have occurred on that specific day throughout the period 
of record. This does not necessarily imply that stream flow 
data obtained over an extended period would produce the same 
flow-duration distributions; however, if the available stream­
flow data offer a representative sample of long-term conditions, 
then each family of curves can be used to estimate the relative 
chance that the mean daily discharge for any given day wi 11 be 
greater or less than a given flow. For example, consider the 
date August 10 on the discharge-duration hydrograph of Gold 
Creek near Bremerton (fig. 76). If the data are representative, 
mean daily discharges equaling or exceeding O .35 cfs can be 
expected for 9 9 percent of al I future August 10th s. In the 
opposite sense a mean daily discharge less than 0.35 cfs has 
a 1 percent chance of occurring on any future August 10th. 

INDIVIDUAL BASIN ANALYSIS 

The analysis and evaluation of surface-water resources 
in the report area is summarized In tables 47 and 48. Table 
47 was described previously in the section entit led "Annual 
Runoff Ratios . " 

Each stream system shown on the surface-water map 
(pl. 3) appears in table 48. No analysis is given for 
fragmentary shore I ine areas not included in any specific drain­
age, but runoff estimates can easily be made for these from the 
map showing effective precipitation and runoff (pl . 4). Inde­
pendent stream systems in this tab I e are Ii sted con secuti vel y 
according to stream number. Sub-basins of these stream 
systems are referred to by confluence number (see section 
entitled Surface-Water Map, p. 60 ). All drainage areas 
in the tabulation refer to surface drainage as established by 
topographic divides and do not necessari ly reflect the size of 
ground-water basins contributing to the systems. 

The areas of stream systems terminating in tidewater 
were based upon the available contributing drainage area above 
mean high water which is shown as the shorel ine on U. S . 
Geological Survey topographic quadrangle maps . The basin 
boundary of such a system was easily located when the map 
indicated a distiflct junction between the mouth of the stream 
and tidewater, but where no distinct division existed the 
divide was established at the apparent end of the tidal estuary 
or where the mouth of the river narrowed to 1/ 8 mi I e in width. 
The latter method is obviously arbitrary but i s consistent with 
the practice of other authorities (Proudfoot, 1940, p. 33). 

Estimates of mean annual effective precipitation were 
made for al I independent stream systems with surface drainage 
areas greater than one square mile. Sub-basins of some of the 
larger systems and a few streams of special interest draining 
less than a square mile were also evaluated. All estimates 
are shown in table 48 in terms of acre-feet'and depth of water 
over the basin in inches. These estimates are intended to 
indicate the apparent runoff producing potentia l of each basin 
based on surface drainage area and may differ somewhat from 
actual mean annual yields as they do not reflect the effects of 
interbasin ground-water transfer. 

The last section in table 48 provides information on 
the low flow regimen of each stream . Included are the low 
flow determinations for smaller streams made by personnel of 

the Division of Water Resources. In the case of larger streams, 
reference is made to table 11 for miscellaneous low-fl ow dis­
charge measurements made by the U.S . Geolog ical Survey . 
The locations of these U.S . Geo logical Survey measurements 
generally don't coincide exactly with the point of analysis 
indicated in table 48, but they were usually close enough to 
be representative of conditions at that point. Some discrepancy, 
therefore, will also be noted between the drainage area for a 
U. S. Geolog ica l Survey measurement in tab! e 11 and the 
area above the point of analysis in table 48. More complete 
and detailed information on summer flow conditions in some of 
the major streams is provided by discharge-duration hydrographs 
(figs. 75-79). 

To provide a measure of annual runoff variab i I ity, the 
standard deviations from the mean and three statistics derived 
from the standard deviation are listed in table 49 for certa in 
streams in the report area . The significance and limitations 
of these stat istics were previously defined in the section 
dealing with climate (p. 11 ). Runoff variability in each 
stream is quantitatively described by the standard deviation, 
3 times the standard deviation and the probable errori while 
the coefficient of variat ion is most useful in comparing re lative 
annual runoff variabilities of different streams. Generally, 
a low coefficient of variation indicates a relatively constant 
yield from year to year while a high coefficient means the supply 
is variable and often unreliable. 

The above statistics and the mean annual runoff were 
computed in inches for all streams in the report area with 5 
or more years of continuous record . In each case the statistics 
were found for the individua l period of record of each gage, 
and to provide a means of comparison, for identical 5, 10 and 
15 year periods whenever possible . The validity of these 
statistics is dependent upon whether the records involved in 
each period are a representative sample of the entire population 
of all years. 

Coefficients of variation computed from the runoff ratios 
(table 45) for the periods 1908-33, 1934-59, 1908-59, 
1908-60 indicate how annual runoff variations in the report 
area during the recent short period (1946-60) compare with 
variations during other long-term periods. These figures show 
a slightly greater annual runoff variation during the long-term 
periods, so short-term statistics in table 49 should probably 
be increased somewhat to be representative of long-term trends. 
The consistently low and nearly constant value of al I the 
coefficients indicates that little change has occurred in the 
runoff regimen of this area during the periods studied and the 
annual yield is quite dependab le. A comparison between the 
coefficients of variation in tables 1 and 45, however, shows 
that annual runoff in the report area is generally a little more 
variable and less consistent than annual precipitation . 

The last summary table (table 50) lists all known 
named lakes in the report area, and al I unnamed lakes one 
acre or more in surface area (Wolcott, 1961). 

UNION RIVER 

The main stem of the Union River heads in the low 
mountainous portion of the Western Upland approximately 5 
miles west of Bremerton and just east of Gold Mountain . 
From there it flows in a south-southwesterly direction about 
10 miles to its mouth in Lynch Cove at the head of Hood Canal 
near the town of Bel fair . Elevations are generally higher in 
the western half of the basin and most of the major tributaries 
such as Hazel Creek (confluence No. 25), Bear Creek (con­
fluence No. 18), and Courtney Creek (confluence No. 7) 
originate in this area. 
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Table 48. SURFACE WATER EVALUATION . 

Surface Estimated mean annual effective Low flows:j: Stream Confluence Name of stream above drainage area precipitation fro m drainage areatt 
No. No .* confluence Date 

Square mi les Inches Acre-feel CFS 

KITSAP PENINSULA 

l Unnamed Stream 0.06 0.02 July 31, 1961 
2 Unnamed Stream 0.05 0.01 July 31, 1961 
3 Unnamed Stream 0.20 0 . 1 July 31, 1961 
4 Sweetwater Creek 0.28 0.2 July 31, 1961 
5 Unnamed Stream 0.03 0 .01 July 31, 1961 
6 Unnamed Stream 0.23 0.15 July 31, 1961 
7 22 Union River 7.34 49 19,100 U.S.G.S. See KP 2, Table 11 

18 Bear Creek 1.41 39 2,900 U. S.G.S. See KP 3, Table 11 
Union River 23.4 39 49,000 See Figure 35 and U.S.G.S. 0635, 

Table 10 
8 Unnamed Stream 0.04 0.08 July 31, 1961 
9 Unnamed Stream 0.02 0.02 July 31, 1961 

10 Unnamed Stream 0.23 U.S.G.S. See KP 8, Table 11 
11 Unnamed Stream 0.20 0.01 July 31, 1961 
12 6 Mission Creek 1.85 49 4,900 See Fig ure 39 and U. S.G.S . 0645, 

Table 10 
Mission Creek 13.6 37 26,600 U.S.G.S. See KP 9, Table 11 

13 Little Mission Creek 1. 74 36 3,300 U.S.G . S. See KP 10, Table 11 
14 Unnamed Stream 0.02 0.01 July 31, 1961 
15 Johnson Creek 0.66 U.S . G.S. See KP 11, Table 11 
16 Unnamed Stream 0 . 01 0 . 01 July 31, 1961 
17 Unnamed Stream 0 .02 Dry July 31, 1961 
18 Stimson Creek 1.86 37 3,700 U.S . G.S. See KP 12, Table 11 
19 Unnamed Stream 0.05 Dry July 31, 1961 
20 Unnamed Stream 0.03 Dry July 31, 1961 
21 Unnamed Stream 0.06 0.03 July 31, 1961 
22 Unnamed Stream 0.04 0.01 July 31, 1961 
23 Unnamed Stream 0.31 0.20 July 31, 1961 
24 Unnamed Stream 0 . 06 0.01 July 31, 1961 
25 Unnamed Stream 0.49 U.S.G.S. See KP 13, Table 11 
26 Unnamed Stream 0.02 Dry July 31, 1961 
27 Unnamed Stream 0.02 Dry July 31, 1961 
28 Unnamed Stream 0 . 12 0.04 July 31, 1961 
29 Unnamed Stream 0 . 02 Dry July 31, 1961 
30 Unnamed Stream 0.01 0.02 July 31, 1961 
31 Little Shoofly Creek 0.66 U.S.G.S. See KP 14, Table 11 
32 Unnamed Stream 0 . 04 Dry J uly 31, 1961 
33 Unnamed Stream 0.08 0.05 July 31, 1961 
34 Shoofly Creek 0 .88 41 1,900 U. S.G.S. See KP 15, Table 11 
35 Anderson Creek 0.06 0.05 J uly 31, 1961 
36 Unnamed Stream 0.02 0.03 July 31, 1961 
37 Unnamed Stream 0.06 0.01 J uly 31, 196 1 
38 Unnamed Stream 0 . 07 0.01 July 31, 1961 
39 Unnamed Stream 0 . 10 0.02 July 31 , 1961 
40 Unnamed Stream 0 . 02 0.01 July 31, 1961 
41 Unnamed Stream 0 . 04 0.04 J ~ly 31, 1961 
42 Unnamed Stream 0 . 05 0.01 July 31, 1961 
43 Unnamed Stream 0 . 02 0.01 July 31, 1961 
44 21 Gold Creek 2 . 55 53 7,200 See Figure 47 and U.S.G.S . 0655, 

Table 10 
20 Tahuya River 6.76 50 18,000 See Figure 51 and U.S.G . S. 0660, 

Table 10 
16 Tahuya River 17.3 43 40,000 See Fig ure 59 and U.S.G.S. 0675, 

Table 10 
3 Tahuya R Iver 42.3 42 94,300 U.S.G.S. See 0680, Table 10 

Tahuya River 45.1 42 104,400 
45 Unnamed Stream 1.64 U.S . G.S. See KP 18, Table 11 
46 Caldervin Creek 1.11 46 2,700 U.S . G.S . See KP 19, Table 11 
47 Unnamed Stream 0.03 Dry July 31, 1961 
48 Unnam ed Stream 0.10 0.03 J ul y 31, 1961 

* Om itted confluence numbers indicate the mouth of the stream or confluence No . 0. 
tt Estimates for most small streams om itted. Divide by 1.055 to obtain estimates for the 26-year per iod 1934-59. 
:j: All flows were estimated by personnel from the State Di vision of Water Resources unless otherwise indicated. 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effective 
Low flows Stream Confluence Name of stream above drainage area precipitation from drainage area 

No. No. confluence Date 

Square mi les Inches Acre-feet CFS 

KITSAP PENINSULA 

49 Unnamed Stream 0.02 Dry July 31, 1961 
50 Hall Creek 0 .09 0.1 July 31, 1961 
51 Unnamed Stream 0.01 0.03 July 31, 1961 
52 Hoddy Creek 0.14 0.3 July 31, 1961 
53 Unnamed Stream 0.03 0.03 July 31, 1961 
54 Fay Creek 0.04 0.03 July 31, 1961 
55 Browns Creek 0.61 0 .08 July 31, 1961 
56 Unnamed Stream 0 .04 Dry July 31, 1961 
57 West Creek 0 .08 Dry July 31, 1961 
58 Nancy Creek 0.08 Dry July 31, 1961 
59 Unnamed Stream 0.06 Dry July 31, 1961 
60 Rend sland Creek 8 . 74 47 21, 800 U.S.G.S. See KP 20, Tab le 11 
61 Unnamed Stream 0.23 Dry July 31, 1961 
62 Ralph Creek 0.10 0.04 July 31, 1961 
63 Bonnie Creek 0.03 Dry July 31, 1961 
64 Unnamed Stream 0 .34 0.02 Ju ly 31, 1961 
65 Unnamed Stream 0.13 Dry July 31, 1961 
66 Unnamed Stream 1.14 48 2,900 0.1 July 31, 1961 
67 Unnamed Stream 0.34 0.02 July 31, 1961 
68 Unnamed Stream 0.13 0.01 Ju ly 31, 1961 
69 Unnamed Stream 0.17 0.02 July 31, 1961 
70 Dewatto Creek 22.0 47 54,900 See Figure 63 and U.S.G.S. 0685, 

Table 10 
71 Unnamed Stream 0.04 0.03 August 10, 1961 
72 Unnamed Stream 0.02 0 .01 August 10, 1961 
73 Unnamed Stream 0 . 12 0.04 August 10, 1961 
74 Unnamed Stream 0 .01 0 .01 August 10, 1961 
75 Unnamed Stream 0.06 0 .01 August 10, 1961 
76 Unnamed Stream 0.08 0.01 August 10, 1961 
77 Unnamed Stream 0.05 0 . 1 August 10, 1961 
78 Unnamed Stream 0 .03 0.02 August 10, 1961 
79 Unnamed Stream 0.05 0.03 August 10, 1961 
80 Unnamed Stream 0.09 0.01 Aug ust 10, 1961 
8 1 Unnamed Stream 0.15 0.02 August 10, 1961 
82 Unnamed Stream 0 . 13 0 .2 August 10, 1961 
83 Unnamed Stream 0.07 0.01 August 10 , 1961 
84 Unnamed Stream 0.11 0 .3 August 10, 1961 
85 Unnamed Stream 0.20 0 .6 August 10, 1961 
86 Unnamed Stream 0.05 0 .01 August 10, 1961 
87 Unnamed Stream 0.47 0.04 August 1, 1961 
88 Unnamed Stream 0.23 0.02 August 1, 19 61 
89 Unnamed Stream 0.07 0.02 August 1, 1961 
90 Unnamed Stream 0.04 0.03 August 1, 1961 
91 Unnamed Stream 0.17 0.06 August 1, 1961 
92 Unnamed Stream 0.01 0.01 August 2, 1961 
93 Unnamed Stream 0.06 Dry August 2, 1961 
94 Unnamed Stream 0.17 0.01 August 2, 1961 
95 Thomas Creek 0.38 2.7 August 2, 1961 
96 And er son Creek 5.72 44 13,300 U.S.G . S. See 0690, Table 10 
97 Unnamed Stream 0.03 0.02 August 2, 1961 
98 Unnamed Stream 0 .09 0.1 August 2, 1961 
99 Unnamed Stream 0.13 0.1 August 2, 1961 

100 Unnamed Stream 0 . 11 0.05 August 2, 1961 
101 Hard Ing Creek 1.37 43 3,100 4 .43 Measurement August 2, 1961 & 

U.S.G.S. See KP 25.1, Table 11 
102 Unnamed Stream 0.06 0.04 August 2, 1961 
103 Nel I lta Creek 0.38 1.0 August 2, 1961 
104 Unnamed Stream 0.08 Dry August 2, 1961 
105 Unnamed Stream 0 .01 0.01 August 4, 1961 
106 Unnamed Stream 0.04 0.01 August 4, 1961 
107 Unnamed Stream 0 .05 0.1 August 4, 1961 
108 Unnamed Stream 0.01 0.02 August 4, 1961 
109 Unnamed Stream 0.02 0.03 August 4, 1961 
110 Unnamed Stream 0.35 1.0 August 4, 1961 
111 Boyce Creek 1. 75 39 3,600 0.8 August 4, 1961 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annua l effective 
Low flows Stream Conflu ence Name of stream above drainage area precipitation from drainage area 

No. No. confluence Date 

Square ml les Inches Acre-feet CFS 

KITSAP PENINSULA 

112 Unnamed Stream 0.13 Dry August 3, 1961 
113 Stavis Creek 5.92 39 12,300 U. S.G.S. See 0695, Table 10 
114 Unnan-e d Stream 0 .45 Dry August 3, 1961 
115 Unnamed Stream 0.10 Dry August 3, 1961 
116 Unnamed Stream 0.04 0.07 August 3, 1961 
117 Seabeck Creek 5.20 35 9.700 U.S.G.S. See KP 26, Table 11 
118 Unnamed Stream 0.02 0 .01 August 3, 1961 
119 Unnamed S tream 0 .04 0.03 August 3 , 1961 
120 Little Beef Creek 0 . 78 31 1,300 0.5 August 3, 1961 
121 Big Beef Creek 14.1 3 8 28,400 U.S.G.S. See KP 28, Table 11 
122 Spr ing Creek 0.07 0.50 August 3, 1961 
123 John son Creek 0.81 U.S.G.S. See l<P 29, Table 11 
124 Anderson Creek 4.89 27 7,100 U.S.G.S. See l<P 30 & 31, Tab le 11 
125 Unnamed Stream 0.14 0 .3 August 7, 1961 
126 Unnamed Stream 0.03 0.1 August 7, 1961 
127 Unnam ed Stream 0.01 0 . 02 Augu st 7, 1961 
12 8 Unnamed Stream 1.27 25 1 , 700 1.5 August 7 , 1961 
129 Unnamed Stream 0.24 0.1 August 8, 1961 
130 Unnamed Stream 0.03 0 .2 August 8, 1961 
131 Unnamed Stream 0.24 0.05 Augu st 8, 1961 
132 Unnamed Stream 0.03 0.02 August 8, 1961 
133 Unnamed Stream 0.14 0.1 August 8, 1961 
134 Unnamed Stream 2.07 23 2,500 4.0 August 8, 1961 
135 Unnam ed Stream 0.52 0.1 August 8, 1961 
136 Unnamed Stream 0.02 0.1 August 8, 1961 
137 Unnamed Stream 0.04 0.15 August 8, 1961 
138 Unnamed Stream 0.19 0.4 August 8, 1961 
139 Unnamed Stream 0.03 0.01 August 8, 1961 
140 Unnamed Stream 0.94 0.03 August 8, 1961 
141 Unnamed Stream 1.90 21 2,100 0.6 August 8, 1961 
142 Unnamed Stream 0.18 0.01 Augu st 8, 1961 
143 Unnamed Stream 0.22 0.02 August 8, 1961 
144 Unnamed Stream 0.92 0.01 August 8, 1961 
145 Unnamed Stream 0.33 0.02 August 8, 1961 
146 Jump-off Creek 1.25 18 1,200 0.3 August 9, 1961 
147 Unnamed Stream 0.07 0.1 August 9 , 19 61 
148 Unnamed Stream 0.67 0.2 Augu st 9, 1961 
149 2 South Unnamed Stream 2.02 U. S.G.S . See l(P 32, Table 11 

2 East Unnamed Stream 0.87 U. S .G.S. See l<P 33, Table 11 
Unnamed Stream 3.02 16 2,600 0.7 Augu st 9, 1961 

150 Fern Creek 0 . 44 0.04 August 9, 1961 
151 Unnamed Stream 0 . 10 0.02 August 9, 1961 
152 Hudson Creek 0 .66 U.S.G.S. See KP 34, Table 11 
153 Unnamed Stream 0.17 0.03 August 9, 1961 
154 Unnamed Stream 0 .47 0.04 August 9, 1961 
155 Unnamed Slream 0.38 0.01 August 9, 1961 
156 Unnamed Stream 0.64 0 . 05 August 9, 1961 
157 Unnamed Stream 0 .47 0 . 02 Augusl 9, 1961 
158 Gamble Creek 7.29 14 5,500 U.S.G .S. See l<P 35 and 36, Table 11 
l.59 Unnamed Stream 0 . 03 0.01 Augu sl 9, 1961 
160 Unnamed Stream 2.79 11 1,600 0.1 August9,1961 
161 Unnamed Stream 0 .27 0.3 August 9, 1961 
162 Unnamed Stream 0.28 0.02 August 9, 1961 
163 Unnamed Stream 0.04 0.01 August 9, 1961 
164 Unnamed Stream 0.84 0 .15 August 9 , 1 961 
165 Unnamed Stream 1.86 10 1,000 Dry August 9, 1961 
166 Unnamed Stream 1.01 9 500 0.1 August 14 , 19 61 
167 Unnamed Stream 1.28 9 600 0.03 August 14, 1961 
168 Buck Lake Outl et 0.34 U.S.G.S. See KP 37, Table 11 
169 Finland Creek 1.08 8 400 0 . 1 August 14, 1961 
170 Unn am ed Stream 0.66 0.05 August 14, 1961 
171 Unn am ed Stream 0.35 0.1 August 14, 1961 
172 Unnamed Stream 0.39 0.1 August 14, 1961 
173 Si Iver Creek 2 .24 9 1,100 U. S.G.S. See KP 38, Table 11 
174 Unnamed Stream 1.28 9 600 U.S.G.S. See KP 39, Table 11 
175 Unnamed Stream 0.06 0.01 August 14, 1961 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effective 
Low flows Stream Confluence Name of stream above dral nag e area precipitation from drainage area 

No . No . confluence Date 

Square miles Inches Acre-feet CFS 

KITSAP PENINSULA 

176 Unnamed Stream 0.08 0.04 August 14, 1961 
177 Unnamed Stream 0.06 0 . 03 August 14, 1961 
178 Unnamed Stream 0.03 0.02 August 14, 1961 
179 Unnamed Stream 0.14 0.04 August 14, 1961 
180 Unnamed Stream 0 .30 0.05 August 9, 1961 
181 Carpenter Lake Outlet 2.35 9 1,200 U.S.G.S. See KP 40, Table 11 
182 Unnamed Stream 0.60 Dry August 15, 1961 
183 Unnamed Stream 0.35 Dry August 15, 1961 
184 Unnamed Stream 0.61 0.02 August 15, 1961 
185 Unnamed Stream 1.93 10 1,000 0.4 August 16, 1961 
186 Unnamed Stream 0.17 0.01 August 15, 1961 
187 Unnamed Stream 1.05 11 900 0.2 August 15, 1961 
188 Unnamed Stream 1.00 0.1 August 15, 1961 
189 Unnamed Stream 0.10 0.04 August 15, 1961 
190 Unnamed Stream 0.16 0.05 August 15, 1961 
191 Unnamed Stream 0.04 0.01 August 15, 1961 
192 Grovers Creek 7.74 11 4,700 U.S.G.S. See KP 41, Table 11 
193 Unnamed Stream 0.08 0.03 August 15, 1961 
194 Unnamed Stream 0.18 0.04 August 15, 1961 
195 Unnamed Stream 0.17 0.03 August 15, 1961 
196 Unnamed Stream 0.87 U.S.G.S. See KP 42, Table 11 
197 Unnamed Stream 0.15 0 .01 August 15, 1961 
198 Thompson Creek 2.62 15 2,100 U.S.G.S. See KP 43, Table 11 
199 Unnamed Stream 0 .47 Dry August 15, 1961 
200 Unnamed Stream 0.28 Dry August 15, 1961 
201 Unnamed Stream 1.80 16 1,500 U.S.G.S. See KP' 44, Table 11 
202 Unnamed Stream 1.45 17 1,300 U.S . G.S. See KP 45, Table 11 
203 Unnamed Stream 0.60 0.1 August 16, 1961 
204 Unnamed Stream 0.10 0.03 August 16, 1961 
205 Unnamed Stream 0.11 Dry August 16, 1961 
206 Unnamed Stream 0 .24 0.07 August 16, 1961 
207 3 West Fork Dogfish Creek 2.80 U.S .G.S. See KP 46, Table 11 

2 Dogfish Creek 5.09 See Figure 67 and U.S.G .S. 0700, 
Table 10 

1 East Unnamed Stream 1.15 U.S.G.S. See KP 4 7, Table 11 
Dogfish Creek 7 .63 18 7,200 See Figure 67; U.S.G.S. 0700, Table 10, 

and KP 4 7, Table 11 
208 Johnson Creek 3.29 19 2,600 U.S.G.S. See KP 48, Table 11 
209 Unnamed Stream 0.07 0.03 August 16, 1961 
210 Unnamed Stream 0.04 Dry August 16, 1961 
211 Unnamed Stream 0.04 0.03 August 16, 1961 
212 Unnamed Stream 0.07 0.01 August 16, 1961 
213 Scandia Creek 2 .30 21 2,500 0.2 August 16, 1961 
214 Jacques Creek 0 .47 U.S.G.S. See KP 49, Table 11 
215 Perry Creek 0.20 0.02 August 16, 1961 
216 Unnamed Stream 0.45 U.S.G.S. See KP 50, Table 11 
217 Unnamed Stream 0.23 0.03 August 16, 19&1 
218 Unnamed Stream 0.09 U.S.G.S. See KP 51, Table 11 
219 Unnamed Stream 0.06 0.02 August 16, 1961 
220 Unnamed Stream 0.07 0.01 August 16, 1961 
221 Unnamed Stream 0.38 0.08 August 16, 1961 
222 Unnamed Stream 0.36 0 .0 3 August 16, 1961 
223 Steel Creek 4.75 21 5,300 U.S.G.S. See KP 52, Table 11 
224 Unnamed Stream 0.27 0.04 August 16, 1961 
225 Unnamed Stream 0 . 47 0.05 August 16, 1961 
226 Unnamed Stream 0.08 0.04 August 16, 1961 
227 Unnamed Stream 0.44 0.03 August 16, 1961 
228 lllahee Creek 1.28 22 1,500 U.S.G.S. See KP 53, Table 11 
229 Unnamed Stream 0.05 0.07 August 16, 1961 
230 Unnamed Stream 0.06 0.05 August 16, 1961 
231 Unnamed Stream 0.03 0.03 August 16, 1961 
232 Unnamed Stream 0.22 0.1 August 16, 1961 

DNR-00003900 



122 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Table 48. SURFACE WATE R EVALUATION. (Continue ) 

Surface Estimated mean annual effective 
Low flows Stream Confluence Name of stream above drainage area precipitation from dra inage area 

No. No. confluence Date 

Square miles Inches Acre-feet CFS 

KIT SAP PENINSULA 

233 Unnamed Stream 0.04 0.01 August 16, 1961 
234 Unnamed Stream 0.01 0.02 August 16, 1961 
235 Enetai Springs 0.02 0.06 August 16, 1961 
236 Unnamed Stream 0.72 U.S.G.S. See KP 54, Tab le 11 
237 Unnamed Stream 0.31 Dry August 16, 1961 
238 Unnamed Stream 1.81 23 2,300 0.5 August 16, 1961 
239 Unnamed Stream 0.23 0.05 Augus t 16, 1961 
240 Unnamed Stream 0.30 U.S.G.S. See KP 55, Table 11 
241 Mosher Creek 1.63 23 2,000 U.S.G.S. See KP 56, Table 11 
242 Unnamed Stream 0.48 U.S.G.S. See KP 57, Table 11 
243 Unnamed Stream 0 .32 U. S.G.S. See KP 58, Table 11 
244 Unnamed Stream 0 . 14 0.1 August 16, 1961 
245 Barker Creek 4.02 21 4,600 U.S.G.S. KP 59, Table 11 
246 2 Clear Creek 3 .78 U.S.G.S. See 070 5, Table 10 and 

KP 60, Table 11 
2 West Fork Clear Creek 3.68 U.S.G.S. See KP 60, Table 11 

Clear Creek 8.08 22 9,600 U.S . G.S. 0705, Table 10 
247 Unnamed Stream 0.47 U.S.G.S. See KP 61, Table 11 
248 Strawberry Creek 3.03 25 4,000 U.S.G.S. See KP 62, Table 11 
249 Knapp Creek 0 .28 U.S.G.S. See KP 63, Table 11 
250 Unnamed Stream 0.55 U.S.G.S. See KP 64, Table 11 
251 Wood s Creek 0.40 U.S.G.S. See KP 65, Table 11 
252 Unnamed Stream 0 .17 U.S.G.S. See KP 66, Table 11 
253 Unnamed Stream 0.05 U.S.G.S. See KP 6 7, Table 11 
254 Unnamed Stream 0.04 Dry August 16, 1961 
255 Unnamed Stream 0.08 0 .10 August 16, 1961 
256 Unnamed Stream 0.10 0 . 07 August 16, 1961 
257 Unnamed Stream 0.24 U.S.G.S. See KP 68, Table 11 
258 Unnamed Stream 0.18 U.S.G.S. See KP 69, Table 11 
259 6 Lost Creek 3.08 44 7,100 U.S.G.S. See KP 69. 5, Table 11 

6 Wildcat Creek 6.20 32 10,900 U. S.G.S. See KP 70 .1, Table 11 
2 Dickenson Creek 2.19 41 4,800 U.S . G.S. See KP 71, Table 11 
l Kl tsap Creek 2.96 33 5,100 U.S.G.S. See KP 72, Table 11 

Chico Creek 16.0 35 30,200 U.S.G.S . See 0720, Table 10 
260 Unnamed Stream 0.13 0.03 Aug ust 16, 1961 
261 Unnamed Stream 0.28 0.01 August 16, 1961 
262 Unnamed Stream 0.12 0.05 August 16, 1961 
263 Unnamed Stream 0.72 0.01 Augu st 16, 1961 
264 Unnamed Stream 0.33 0.02 August 16, 1961 
265 Unnamed Stream 0.82 0.02 August 17, 1961 
266 Wright Creek 1.10 30 1,800 1.0 August 17, 1961 
267 Unnamed Stream 0.48 0.3 August 17, 1961 
268 4 Garst Creek ~ .35 38 8,90 0 U.S.G.S. See KP 73, Table 11 

4 Heins Creek 1.63 41 3,600 U.S.G .S. See KP 74, Table 11 
3 Par ish Creek 1.67 34 3,000 U.S.G.S. See KP 75, Tablell 
l South Unnamed Stream 0.70 0.3 August 17, 1961 

Garst Creek 9.08 37 18,000 12 Augu st 17, 1961 
269 Unnamed Stream 0.22 0.2 August 17, 1961 
270 Unnamed Stream 0.73 0.2 August 17, 1961 
271 Unnamed Stream 0.05 0.03 Augu st 17, 1961 
272 Anderson Creek 1.67 30 2,700 1.5 August 17, 1961 
273 Unnamed Stream 0 .05 0.04 Augu st 17, 1961 
274 Unnamed Stream 0.04 0.04 August 17, 1961 
275 Ross Creek 2 .26 30 3,600 3.0 Augu st 17, 1961 
276 Unnamed Stream 0.06 0.06 August 17, 1961 
277 Unnamed Stream 0.08 0.03 August 17, 1961 
278 Unnamed Stream 0.47 0.15 August 17, 1961 
279 Blackjack Creek 12.4 30 19,600 U. S . G.S . See 0725, Table 10 
280 Unnamed Stream 0.24 0.02 August 17, 1961 
281 Unnamed Stream 0.56 0 .15 August 17, 1961 
282 Annapolis Creek 1.86 27 2,700 U.S.G.S. See KP 78, Tab le 11 
283 Unnamed Stream 0.20 U.S.G.S . See KP 79, Table 11 
284 Unnamed Stream 0 .0 7 U.S.G.S. See KP 80, Table 11 
285 Su I II van Creek 1.00 25 1,400 U.S.G.S. See KP 81, Table 11 
286 Unnamed Stream 0.25 U. S.G . S. See KP 82, Table 11 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effec tive 
Low flows Stream Confluence Name of stream above drainage area pt·ecipltation from drainage area 

No . No. confluence Date 

Square miles Inches Acre- feet CFS 

KITSAP PENINSULA 

287 Unnamed Stream 0.32 U.S . G.S. See KP 83, Table 11 
288 Unnamed Stream 0.54 U. S . G.S. See KP 84, Table 11 
289 Beaver Creek 1.87 24 2,400 U.S.G . S. See KP 85, Tab le 11 
290 Unnam ed Stream 0 ;43 0.15 August 17, 1961 
291 Duncan Creek 0 . 46 U.S .G.S. See KP 86, Table 11 
292 Unnamed Stream 0.02 0 . 03 August 1 7, 1961 
293 Unnamed Stream 0.53 0.05 August 17, 1961 
294 11 Salmonberry Creek 5.21 27 7,500 U.S.G.S. See KP 87, Table 11 

Curley Creek 14.2 27 20,500 U.S.G.S. See KP 88 , Table 11 
295 Unnamed Stream 0.22 U.S.G.S. See l<P 89 , Table 11 
296 Unnamed Stream 0.06 U.S.G.S. See KP 90 , Table 11 
297 Unnamed Stream 0 .96 U. S .G.S. See KP 91 , Table 11 
298 Unnamed Stream 0.42 U.S.G.S. See KP 92 , Tab le 11 
299 Unnamed Stream 0.05 0.0 1 August 1 7, 1961 
300 Unnamed Stream 0.14 0 .01 Augu st 17 , 1961 
301 Unnamed Stream 0.01 0 .01 August 17, 1961 
302 Unnamed Stream 0.79 U.S .G.S. See KP 93, Table 11 
303 Unnamed Stream 0.37 0.03 August 17, 1961 
304 Unn amed Stream 0 . 02 0 .01 August 17, 1961 
305 Wilson Creek 1.58 25 2,100 1.5 August 17, 1961 
306 Unnamed Stream 0.04 0.07 August 1 7, 1961 
307 Unnamed Stream 0.10 0.05 August 17, 1961 
308 Phinney Creek 1. 71 26 2,600 1.0 August 17, 1961 
309 Unnamed Stream 0.01 0 . 01 Aug ust 17, 1961 
310 Unnamed Stream 0.01 0.01 August 17, 1961 
311 Unnamed Stream 0.05 0.04 Augu t 17, 1961 
312 Un named Stream 0.08 O.D2 August 17, 1961 
313 5 Olal la Creek 4.13 U.S.G.S. See KP 94, Tabl e 11 

Ola l la Creek 7 .51 28 10 ,900 3 . 5 August 17 , 1961 
314 Unnamed Stream 0.81 0.4 August 17, 1961 
315 Unnamed Stream 0.05 0.02 August 17, 1961 
316 Unnamed Stream 0.24 0.03 August 17 , 1961 
317 Unnamed Stream 0.27 0 . 02 August 17, 1961 
318 Unnamed Stream 0.12 0.03 August 17, 1961 
319 Unnamed Stream 0.14 0.04 August 17, 1961 
320 Unnamed Stream 0.02 0.03 August 17, 1961 
321 Crescent Creek 5.58 26 7,800 U.S.G.S. See KP 95, Tab le 11 
322 North Creek 2.04 26 2,900 0.15 August 17, 1961 
323 Unnamed Stream 0.02 0.01 August 17, 1961 
324 Unnamed Stream 0.51 0.04 August 18, 1961 
325 Unnamed Stream 0.09 0.05 August 18, 1961 
326 Unnamed Stream 0.45 0.05 August 18, 1961 
327 Su 111 van Creek 1.68 23 2,100 U.S .G.S . See KP 96, Table 11 
328 Unnamed Stream 1.87 24 2,400 U.S.G.S. See KP 97, Table 11 
329 Unnamed Stream 2.53 26 3,500 U.S.G.S. See KP 98, Table 11 
330 Artondal e Creek 2.99 26 4,200 U.S.G.S. See KP 99, Table 11 
331 Unnamed Stream 0 . 03 0.02 August 18, 1961 
332 Unnamed Stream 0.40 0.01 August 18, 1961 
333 Unnamed Stream 0.04 0.01 August 18, 1961 
334 Unnamed Stream 0.06 0.01 August 18, 1961 
335 Unnamed Stream 0.10 U.S.G.S. See KP 100, Table 11 
336 Unnamed Stream 0.03 0.01 August 18, 1961 
337 Muri Creek 0.53 0.1 August 18, 1961 
338 Unnamed Stream 0.19 U.S.G.S. See KP 101, Table 11 
339 Warren Creek 0.86 U.S.G.S. See KP 102, Table 11 
340 Unnamed Stream 0.16 U.S.G.S. See KP 103, Table 11 
341 Unnamed Stream 0.15 0.04 August 18, 1961 
342 Unnamed Stream 2.03 27 2,900 U.S.G.S. See KP 104 , Table 11 
343 Meyer Creek 0.25 U.S.G .S . See KP 105, Table 11 
344 Unnamed Stream 1.02 U.S . G.S. See KP 106, Table 11 
345 Unnamed Stream 0.49 Dry August 18, 1961 
346 Unnamed Stream 0.05 0.02 August 18, 1961 
347 Unnamed Stream 0.02 0.01 August 18, 1961 
348 Unnamed Stream 0.03 0 .01 August 18, 1961 
349 Marble Creek 0.75 0.03 August 18, 1961 
350 McCormick Creek 2.36 27 3,400 U.S.G.S. See KP 10 7, Table 11 
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Tab le 48. SURFACE WATER EVALUATION. ( Continued) 

Surface Estimated mean annual effective 
Low flows 

Stream Confluence Name of stream above drainage area precipitation from drainage area 
No. No. confluence Date 

Square miles Inches Acre-feet CFS 

KITSAP PENINSULA 

351 Unnamed Stream 0.13 0.02 August 18, 1961 
352 Unnamed Stream 1.56 28 2,300 U.S.G.S. See KP 108, Table 11 
353 Unnamed Stream 0.26 0.02 August 18, 1961 
354 Purdy Creek 3.47 29 5,400 U. S.G.S. See KP 109, Table 11 
355 Unnamed Stream 0.30 0.02 August 18, 1961 
356 2 Bear Creek 1.99 31 3,300 U.S.G.S. See KP 111, Table 11 

Burley Creek 10.8 30 17,400 U.S.G.S. See 0730, Table 10 
357 Unnamed Stream 0.49 0.08 August 18, 1961 
358 Unnamed Stream 0.04 0.02 August 18, 1961 
359 Unnamed Stream 0.03 0.02 August 18, 1961 
360 Unnamed Stream 0.03 0.02 August 18, 1961 
361 Unnamed Stream 0.16 0.03 August 18, 1961 
362 Unnamed Stream 0.02 0.08 August 18, 1961 
363 Unnamed Stream 0 .0 1 0.01 Augu st 18, 1961 
364 Unnamed Stream 0.38 0 . 4 August 18, 1961 
365 Unnamed Stream 0.40 Ory August 18, 1961 
366 Unnamed Stream 0.38 0 . 04 Augl!st 18, 1961 
367 2 Minter Creek 5.81 32 9,900 U.S . G.S. See KP 113, Table 11 

2 Huge Creek 6.52 32 ll ·,300 U.S.G.S. See O 735, Table 10 
Minter Creek 15.9 32 27,000 15 August 18, 1961 

368 Unnamed Stream 0.88 0 . 04 August 18, 1961 
369 Lackey Creek 2.53 31 4,200 0.1 August 18, 1961 
370 Unnamed Stream 0.40 0.03 August 18, 1961 
371 Unnamed Stream 0.01 0.02 August 18, 1961 
372 Unnamed Stream 0.25 0.07 August 18, 1961 
373 Unnamed Stream 0.19 0.1 August 18, 1961 
374 Unnamed Stream 0 . 09 0.08 Augu st 18, 1961 
375 Unnamed Stream 1.23 30 1,900 U. S.G.S . See KP 116, Table 11 
376 Unnamed Stream 2.60 30 4,100 U.S.G.S. See KP 117, Table 11 
377 Unnamed Stream 0.09 0.01 August 11, 1961 
378 Unnamed Stream 0.30 Dry August 11, 1961 
379 Unnamed Stream 0.24 0 .01 August 11, 1961 
380 Say Lake Outlet 1.24 29 1,900 0 .2 August 11, 1961 
381 Unnamed Stream 0 .23 0 .01 August 11, 1961 
382 Unnamed Stream 0.19 0.03 August 11, 1961 
383 Unnamed Stream 0.32 Dry August 11, 1961 
384 Unnamed Stream 0.66 0.01 August 11, 1961 
385 Unnamed Stream 2 .28 29 3,500 0.1 August 11, 1961 
386 Unnamed Stream 0.23 0 .01 August 11, 1961 
387 Unnam ed Stream 0.21 0.01 August 11, 1961 
388 Unnamed Stream 0 .46 0.01 August 11, 1961 
389 Unnam ed Stream 0.03 0.01 August 11, 1961 
390 Unnamed Stream 0.57 0.2 August 11, 1961 
391 Unnamed Stream 0 . 06 0 . 01 August 11, 1961 
392 Unnamed Stream 0.44 0.02 August 11, 1961 
393 Unnamed Stream 0 .14 0.01 August 11, 1961 
394 Unnamed Stream 0 .15 0.01 August 11, 1961 
395 Unnamed Stream 3.16 29 5,000 0.04 August 11, 1961 
396 Unnamed Stream 0.11 0.01 August 11, 1961 
397 Unnamed Stream 0 .41 0.04 August 11, 1961 
398 Unnamed Stream 0.24 0.03 August 11, 1961 
399 Herron Lake Outlet 0.64 0.04 August 11, 1961 
400 Unnamed Stream 1.43 30 2,300 0.2 August 11, 1961 
401 Unnamed Stream 1.16 30 1,900 0.1 August 11, 1961 
402 Dutcher Creek 2.98 30 4,800 U.S.G.S. See KP 118, Table 11 
403 Unnamed Stream 0 . 05 0.1 August 11, 1961 
404 Unnamed Stream 0.06 0.05 August 11, 1961 
405 Maple Creek 0 . 06 0.1 August 11, 1961 
406 Unnamed Stream 0.01 0.10 August 11, 1961 
407 Unnamed Stream 0.11 0.3 August 11, 1961 
408 Unnamed Stream 0.08 Dry August 11, 1961 
409 Unnamed Stream 0.30 Dry August 11, 1961 
410 Unnamed Stream 1.30 31 2,100 U.S . G.S. See KP 119, Tab le 11 
411 Unnamed Stream 2.75 31 4,600 U.S . G.S. See KP 120, Table 11 
412 Unnamed Stream 0.18 Dry August 11, 1961 
413 Unnamed Stream 0.19 Dry August 11, 1961 
414 Unnamed Stream O.D3 0 . 01 August 11, 1961 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effective Low flows 
Stream Confluence Name of stream above drainage area prec ipitation from drainage area 

No. No . confluence Date 
Square mi !es Inches Acre-feet CFS 

KITSAP PENINSULA 

415 Rocky Creek 18.3 33 32,300 U.S.G . S. See KP 121, Table 11 
416 Unnamed Stream 0 .15 0.2 Augu st 11, 1961 
417 Unnamed Stream 0.11 0.05 August 11, 1961 
418 Unnamed Stream 0.60 0.08 Augu st 11, 1961 
419 SI sson Creek 0.54 0.1 August 11, 1961 
420 Unnamed Stream 0.12 0.06 August 11, 1961 
421 Unnamed Stream 0.05 Dry August 11, 1961 
422 Unnamed Stream 0.14 0.03 August 11, 1961 
423 Unnamed Stream 0.26 0.1 August 11, 1961 
424 Unnamed Stream 0.06 0 . 1 August 11, 1961 
425 Cou I ter Creek 14.1 34 25,700 U.S.G.S. See KP 125, Table 11 
426 Unnamed Stream 0.77 0.02 August 11, 1961 

BAINBRIDGE ISLAND 

427 Unnamed Stream 0.08 0.02 August 15, 1961 
428 Unnamed Stream 0.09 0.01 Augu st 15, 1961 
429 Unnamed Stream 0.30 0.10 August 15, 1961 
430 Unnamed Stream 0.49 0.04 August 15, 1961 
431 Port Madison Creek 0.62 0.05 August 15, 1961 
433 Unnamed Stream 0.39 0.02 August 15, 1961 
434 Unnamed Stream 1.56 16 1,900 0.1 August 15, 1961 and 

U.S.G.S. See BA 1, Table 11 
435 Unn amed Stream 0.15 0.02 August 15, 1961 
436 Unnamed Stream 0.47 0.01 Augu st 15, 1961 
437 Unnamed Stream 0.54 0.03 August 15, 1961 
438 Unnamed Stream 0.37 0.02 August 15, 1961 
439 Unnamed Stream 0.78 0.1 August 15, 1961 
440 Unnamed Stream 0.34 0.02 August 15, 1961 
441 Unnamed Stream 0.18 Dry August 15, 1961 
442 Unnamed Stream 0.49 0.04 August 15, 1961 
443 Unnamed Stream 0.52 0 .03 Augu st 15, 1961 
444 Unnamed Stream 0.25 Dry Augu st 15, 1961 
445 Unnamed Stream 0.09 Dry August 15, 1961 
446 Unnamed Stream 0.08 0.01 August 15, 1961 
447 Unnamed Stream 0.08 Dry August 15, 1961 
448 Unnamed Stream 0.08 0.01 August 15, 1961 
449 Unnamed Stream 0.14 Dry August 15, 1961 
450 Unnamed Stream 0.08 Dry August 15, 1961 
451 Unnamed Stream 0.17 Dry August 15, 1961 
452 Unnamed Stream 1.04 19 1,100 Dry August 15, 1961 
453 Unnamed Stream 0.07 Dry August 15, 1961 
454 Unnamed Stream 0.05 0 .01 August 15, 1961 
455 Unnamed Stream 0.13 0 .01 August 15, 1961 
456 Unnamed Stream 0.11 0.01 August 15 , 1961 
457 Unnamed Stream 0.05 0.04 August 15, 1961 
458 Unnamed Stream 0.17 0.02 August 15, 1961 
459 Unnamed Stream 0.18 0.06 August 15, 1961 
460 Unnamed Stream 0.17 Dry August 15, 1961 
461 Unnamed Stream 2.05 18 1,900 0.4 August 15, 1961 and 

U.S.G.S. See BA 2, Table 11 
462 Unnamed Stream 0.33 Dry August 15, 1961 
463 Unnamed Stream 1.75 16 1,300 0.2 August 15, 1961 and 

U.S.G.S. See BA 3, Table 11 
464 Unnamed Stream 0.07 0.01 August 15, 1961 

VASHON ISLAND AND MAURY IS LAND 

465 Unnamed Stream 0.09 0.03 August 21, 1961 
466 Unnamed Stream 0.03 0.01 August 21, 1961 
467 Unnamed Stream 0 . 17 Dry August 21, 1961 
468 Unnamed Stream 0.01 0.20 August21, 1961 
469 Unnamed Stream 0.06 0.10 August 21, 1961 
470 Unnamed Stream 0.11 0.01 August 21, 1961 
471 Unnamed Stream 0.14 0.03 August 21, 1961 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effective 
Low flows Stream Confluence Name of stream above drainage area precipitation from drainage area 

No. No. confluence Date 
Square mi !es Inches Acre-Feet CFS 

VASHON ISLAND AND MAURY ISLAND 

472 Unnamed Stream 0.02 0.01 August 21, 1961 
473 Unnamed Stream 0 .06 0.03 August 21, 1961 
474 Unnamed Stream 0.06 0.04 August 21, 1961 
475 Unnamed Stream 0 . 12 0.01 August 21, 1961 
476 Unnamed Stream 0.08 0.03 August 21, 1961 
477 Unnamed Stream 0 .64 0.08 August 21, 1961 and 

U.S .G.S. See VA 1, Table 11 
478 Unnamed Stream 0.50 0.2 August 21, 1961 and 

U.S.G.S. See VA 2, Table 11 
479 Beall Creek 0.23 0.3 August 21, 1961 
480 Unnamed Stream 0.02 {).05 August 21, 1961 
481 Unnamed Stream 0.96 0.2 August 21, 1961 

U.S.G . S. See VA 3, Tabl e 11 
482 Unnamed Stream 0.73 0.1 August 21, 1961 and 

U. S.G.S. See VA 4, Table 11 
483 Unnamed Stream 0 .20 0.03 August 21, 1961 
484 Unnamed Stream 0.34 Dry August 21, 1961 and 

U.S.G.S. See MA 1, Table 11 
485 Unnamed Stream 0.06 0.01 August 21, 1961 
486 Unnamed Stream 0.05 Ory August 21, 1961 
487 Unnamed Stream 0.05 Dry August 21, 1961 
488 Unnamed Stream 0.05 0.02 August 21, 1961 
489 Unnamed Stream 0.07 Dry August 21, 1961 
490 Unnam ed Stream 0.07 Dry August 21, 1961 
491 Unnamed Stream 0 .05 Dry ,August 21, 1961 
492 Unnamed Stream 0.03 Dry August 21, 1961 
493 Unnamed Stream 0.03 Dry August 21, 1961 
494 Unnamed Stream 0.05 Dry August 21, 1961 
495 Unnamed Stream 0.05 Dry August 21, 1961 
496 Unnamed Stream 0 .01 Dry August 21, 1961 
497 Unnamed Stream 0.03 Dry August 21, 1961 
498 Unnamed Stream 0 .03 Dry August 21, 1961 
499 Unnamed Stream 0.05 Dry August 21, 1961 
500 Unnamed Stream 0.35 0.05 August 21, 1961 
501 Unnamed S tr earn 0.23 0.08 August 21, 1961 
502 Unnamed Stream 0.04 0.01 August 21, 1961 
503 Unnamed Stream 0 .26 0.03 August 21, 1961 
504 Unnamed Stream 0.23 Dry August 21, 1961 
505 Unnamed Stream 0.29 Dry August 21, 1961 
506 Unnamed Stream 0.53 0.02 August 21, 1961 and 

U.S.G.S. See MA 2, Table 11 
507 Unnamed Stream 0.50 0.01 August 21, 1961 
508 Unnamed Stream 0.20 0.02 August 21, 1961 
509 Unnamed Stream 0.43 0.03 August 21, 1961 and 

U.S.G.S. See VA 5, Table 11 
510 Judd Creek 5.18 23 6,300 0.5 August 21, 19,61 and 

U.S.G . S. See VA 6, Table 11 
511 Unnamed Stream 0.06 0.02 August 21, 1961 
512 Unnamed Stream 0.02 Dry August 21, 1961 
513 Unnamed Stream 0.03 Dry August 21, 1961 
514 FI sh er Creek 1.95 23 2,400 0.4 August 21 , 19 61 and 

U. S.G.S. See VA 7, Table 11 
515 Unnamed Stream 0 .06 Dry August 21, 1961 
516 Unnamed Stream 0.44 0.1 August 21, 196land 

U.S.G.S. See VA 8, Table 11 
517 Unnamed Stream 0.63 0.1 August 21, 1961 
518 Tahl equah Creek 1.17 23 1,400 0 .15 August 21, 1961 and 

U.S.G.S. See VA 9, Table 11 
519 Unnamed Stream 0.03 0.01 August 21, 1961 
520 Unnamed Stream 0.02 0.01 August 21, 1961 
521 Unnamed Stream 0.04 0.01 August 21, 1961 
522 Unnamed Stream 0.06 0.07 August 21, 1961 and 

U.S.G.S. See VA 10, Table 11 
523 Unnamed Stream 0.05 0.02 August 21, 1961 
524 Unnamed Stream 0.24 0.1 August 21, 1961 
525 Unnamed Stream 0.17 0.05 August 21, 1961 and 

U. S.G.S. See VA 11, Table 11 
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Table 48. SURFACE WATER EVALUATION. (Continued) 

Surface Estimated mean annual effective Low flows 
Stream Confluence Name of stream above drainage area precipitation from drainage area 

Date No. No. confluence 
Square mi les Inches Acre-feet CFS 

VAS HON I SLAND AND MAURY ISLAND 

526 Unnamed Stream 0 . 40 0.1 August 21, 1961 
527 Unnamed Stream 0 . 11 0.03 August 21, 1961 
528 Unnamed Stream 0 .05 0.01 August 21, 1961 
529 Unnamed Stream 0 .28 0.1 August 21, 1961 
530 Jod Creek 0.77 24 1,100 0.3 August 21, 196land 

U.S.G.S. See VA 12, Table 11 
531 Green Valley Creek 0.45 24 600 0.15 August 21, 1961 and 

U.S.G . S. See VA 13, Table 11 
532 Un named Stream 0 .22 0 . 2 August 21, 1961 
533 Unnamed Stream 0.21 0.08 August 21, 1961 and 

U.S.G.S. See VA 14, Table 11 
534 Unnamed Stream 0.22 0.20 August 21 , 1961 
535 Unnamed Stream 0.06 0.04 August 21 , 1961 
536 Unnamed Stream 0.05 0.04 August 21 , 1961 
537 Unnamed Stream 0.36 0.15 August 21, 1961 
538 Unnamed Stream 0.19 0 .03 August 21, 1961 
539 Unnamed Stream 0 .02 0.01 August 21, 1961 
540 Needle Creek 2.93 23 3,500 1.5 August 21, 1961 and 

u. s:-G-. s. See VA 15, Table 11 
541 Unnamed Stream 0.24 0 . 1 August 21, 1961 
542 Unnamed Stream 0.07 0 .03 August 21, 1961 
543 Unnamed Stream 0.05 0 .01 August 21, 1961 
544 Unnamed Stream 0.07 0.01 August 21, 1961 
545 Unnamed Stream 0.10 0.03 August 21, 1961 
546 Unnamed Stream 0 .12 0 .02 Augu st 21, 1961 
547 Unnamed Stream 0.06 0.01 August 21 , 1961 

FOX IS LAND 

548 Myrt le Creek 0.16 0.03 August 18, 1961 
549 Spring Creek 0.15 0.03 August 18, 1961 
550 Unnamed Stream 0 .03 0.03 August 18, 1961 
551 Unnamed Stream 0.04 0.05 August 18, 1961 
552 Unnamed Stream 0.13 0.08 August 18, 1961 
553 Unnamed Stream 0.02 0.05 August 18, 1961 
554 Unnamed Stream 0.03 0 .01 August 18, 1961 
555 Unnamed Stream 0.06 Dry August 18 , 1961 

McNEIL ISLAND 

556 Unnamed Stream 0 .96 25 1,300 No measurement or estimate 
557 Eden Creek 1.08 26 1,500 No measurement or eslimate 
558 Luhr Creek 0 .61 No measurement or estimate 
559 Bradley Creek 0.65 No measurement or estimate 

ANDERSON ISLAND 

560 Unnamed Stream 0.03 0 .05 September 11, 1961 561 Unnamed Stream 0.23 0 .02 September 11 , 1961 562 Unnamed Stream 0 . 04 Ory September 11, 1961 563 Unn amed Stream 0.22 0.08 September 11, 1961 564 Unnamed Stream 0 . 11 0.01 September 11, 1961 565 Joseph lne Lake Outlet 1.03 26 1,400 No measurement or estimate 
566 Unnamed Stream 0 . 14 0.03 September 11, 1961 567 Unnamed Stream 0.17 0.15 September 11, 1961 568 Unnamed Stream 0.09 0.08 Sep\ ~mber 11, 1961 569 Unnamed Stream 0. 17 0 .01 September 11, 1961 570 Unnamed Stream 1.28 2 7 1,800 0.4 September 11, 1961 571 Unnamed Stream 0.05 0.01 September 11, 1961 
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Table 48. SURFACE WATER EVA LUATION. ( Continued) 

Surface Estimated mean annual effective 
Low flows 

Stream Confluence Name of stream above drainage area preci pitation from drainage area 
Date No. No . confluence 

Square miles Inches Acre-feel CFS 

AN DERSO N ISLA N D 

572 Unnamed Stream 0.03 0.04 September 11, 196 1 
573 Uhnamed Stream 0 .01 0.04 September 11, 1961 
574 Unnamed Stream 0.03 0.03 September 11 , 196 1 
575 Unnamed Stream 0.10 0.01 September 11, 1961 
576 Unnamed Stream 0.04 0.01 September 11, 1961 
577 Unnamed Stream 0.12 0.01 September 11, 1961 
578 Unnamed Stream 0.13 0.1 September 11, 1961 
579 Unnamed Stream 0.03 0.03 September 11, 196 1 
580 Unnamed Stream 0.11 0.05 September 11, 1961 
581 Unnamed Stream 0 .16 0.03 September 11, 1961 
582 Unnamed Stream 0.72 0.25 September 11, 1961 
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Table 49. STATISTICS SH OWING THE VAR IATION OF MEASURED WATER-YEAR RUNOFF. 

Period of analysis X s 3S PE CV 

Gage Stream Mean for Standard Three st'd. Probable Coeff. of 
No. name No. of 

Dates 
period deviation dev iations error variation 

years 
Inches Inches Inches Inches % 

0630 Union River 14 46-59 51.56 10 ,80 32 .39 7 .28 20.94 
10 46-55 52.05 9 .29 27.88 6.27 17 .86 

5 46-50 50.18 9.57 28.70 6 .45 19.07 
5 51-55 53.92 9.70 29 .10 6.54 17.99 

0635 Union River 12 48-59 36.39 8.97 26.91 6.05 24 .65 
5 51-55 35.09 10.56 31.69 7.12 30 .10 

0645 Mission Creek 8 46-53 49.23 9.33 27 .98 6.29 18.95 
5 46-50 47 .88 10 .05 30.14 6.78 20.98 

0650 Mission Creek 7 46-52 37.97 8 .41 25.23 5.67 22.15 
5 46-50 36.51 7.56 22.67 5 .10 20. 70 

0655 Gold Creek 15 46-60 54 .27 10 .08 30.25 6.80 18.58 
10 46-55 53 .24 8 .70 26.08 5.86 16.33 
10 51-60 54,58 11.06 33 .17 7 .46 20.26 

5 46-50 53.65 8.95 26.84 6.04 16.68 
5 51-55 52.84 9 .47 28.40 6.38 17.92 
5 56-60 56.33 13.34 40.00 8 .99 23.67 

0660 Tahuya River 11 46-56 50.61 11.59 34 .76 7 .82 22.89 
10 46-55 48.57 9.90 29.71 6.68 20.39 

5 46-50 47 .59 8.42 25 .25 5.68 17 .69 
5 51-55 49.55 12.14 36.43 8.19 24.51 

0670 Panther Creek 8 46-53 41.50 6.24 18.71 4.21 15.03 
5 46-50 41.26 6 .07 18.21 4 . 10 14.71 

0 675 Tahuya River 11 46-56 43.91 9 .60 28 .81 6.48 21.87 
10 46 -55 41.99 7 .57 22.71 5.11 18.03 

5 46-50 41.25 7 .93 23.78 5.35 19.22 
5 51-55 42. 72 8.05 24 .14 5.43 18.84 

0685 Dewatto Creek 9 48-54 51.32 5.65 16.96 3.81 11.01 
59-60 

0700 Dogfish Creek 13 48-60 24.26 3.90 11.68 2.63 16 .06 
10 51-60 24.65 4 .40 13.21 2.97 17.87 

5 51-55 23.22 4 .38 13.16 2.96 18. 88 
5 56-60 26.09 4.39 13.17 2.96 16.83 

0720 Chico Creek 3 48-50 34 . 26 

0725 Blackjack Creek 3 48-50 24 .46 

0730 Burley Creek 3 48-50 34.94 

0735 Huge Creek 13 48-60 24.79 6.46 19.36 4 .35 26.0 4 
10 51-60 25.00 6.78 20.33 4.57 27.10 

5 51-55 23.91 7.73 23.19 5.21 32.32 
5 56-60 26.09 6.37 19.11 4.30 24 .42 
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Table 50. EXISTING LAKES AND RESERVOIRS IN THE REP ORT AREA. * 

Location 
Name 

Approximate elevation Approximate area 
Dra inage 

Township Range Section above sea level in feet in acres 

KING COUNTY 

T22 N R2E 13 Wi ldwood Pond 350 1. 7 Quartermaster Harbor 
T22N R3 E 6 Matsuda Reservo ir 300 1.0 Judd Creek & Quartermaster 

Harbor 
16 Unnamed Lake 20 1.2 Puget Sound 

T23N R3E 30 Unnamed Lake 285 1.3 Unnam ed stream to Fern Cove 
31 Unnamed Lake 340 3.1 Judd Creek & Quartermaster 

Harbor 

KI TS AP COUNTY 

T22N RlW 1 Unnamed Lake 310 3.0 Rocky Creek to Case In let 
2 Wye Lake 300 37.9 Fern Lake to Rocky Creek & 

Case Inlet 
10 Fern Lake 21 0 19.0 Rocky Creek to Case Inlet 
11 Unnamed Lake 290 1.1 Rocky Creek to Case Inlet 

T23N RlW 15 Lider Lake 310 2 . 8 Un ion River to Hood Canal 
24 Unnamed Lake 350 2.0 Coul ter Creek to North Bay 
26 Krieg ler Lake 320 10.5 Coulter Creek to North Bay 
36 Unnamed Lake 390 3.0 Roc ky Creek to Case In let 
36 Bear Lake 4 00 12 .1 Rocky Creek to Case Inlet 

T23N R2W 3 Unnamed Lake 450 Tahuya R Iver 
T24N RlW 2 Wildcat Lake 377 111.6 Wi ldcat Creek to Dyes Inlet 

9 Scout Lake 875 3.0 Tin Mine Creek to Tahuya 
River 

17 Tahuya Lake 580 17.9 Tahuya River 
22 Unnamed Lake 780 4 . 0 Go ld Creek to Tahuya Ri ver 
26 Union River Reservoi r 640 93 .0 Union River to Hood Canal 
30 Mc caslin Marsh 520 24.0 Tahuya River 
31 Panther Lake 497 103.6 Panther Creek to Tahuya River 
32 MI sslon Lake 5 16 87 .7 Miss ion Creek to Hood Canal 
33 MI sslon Pond 580 4.0 Bear Creek to Uni on River 
35 Twin Lakes 272 2 1. 7 No outlet, lies In Gorst Creek 

Drainage 
T24 N R2W 13 Big Beef Pond s 500 5.0 Hood Canal 

14 Unnamed Lake 480 7.0 Anderson Creek ta Hood Canal 
23' Hintzville Beaver Ponds 540 3.0 Stavis Creek to Stavis Bay 
23 Unnamed Lake 550 5 . 0 Tahuya River 
26 Morgan Marsh 510 95 . 0 Bi g Beef Creek & Hood Canal 
2 7 Unnamed Lakes (1) 550 2.2 Hood Canal 

(2) 550 1. 9 Hood Canal 
27 Mulholland Marsh 550 6 . 5 Tahuya River 
31 Ludvick Lake 440 2.0 Dewatto River 
34 Intermittent Lake 58 0 2.0 Tahuya River 
34 Unnamed Lake 520 1.0 Blacksmith Lake to Tahuya 

River 
35 Unnamed Lake 520 15.0 Tahuya River 
36 Spur 3 Pond 500 1.0 Tahuya R Iver 

T25 N RlW 15 Unnamed Lake 10 1.4 Hood Canal 
17 Unnamed Lake 15 1.0 Hood Canal 
20 Unnamed Lake 10 3.5 Seab eck Bay 
20 Unnamed Lake 10 1.4 Seabeck Bay 
27 Unnamed Lake 430 1.0 Big Beef Creek to Hood Canal 
30 Unnamed Lake 20 4.3 Hood Canal 
33 Sprague Pond 440 2 .3 Big Beef Creek to Hood Cana l 

T2 2N RlE 10 Intermittent Lake 270 4 . 0 Minter Creek to Carr Inlet 
10 Horseshoe Lake 270 40 .3 Bear Creek to Burley Creek 

T22N R2E 5 Mace Lake 300 2.2 Olalla Creek to Colvos Passage 
T23N RlE 3 Berry Lakes Cl) 200 0.3 Blackjack Creek ta Sinclair Inlet 

(2) 200 3.3 Blackjack Creek lo Sinclair Inlet 
3 Honey Lake 240 1.0 Blackjack Creek to Sinclair Inl et 
9 North Lake 390 6 . 5 Ro ss Creek to Sinclair In let 

12 Unnamed Lake 280 1.0 Sinclai r Inlet 
14 Deep Lake 190 2 .8 Blackjack Creek to Sinclair In let 
16 Square Lake 400 7.9 Square Creek to Sinclair Inlet 
17 Nels Johnson La.ke Cl) 430 4 . 0 Sinclair Inlet 

(2) 430 5.0 Sinclair Inlet 
20 Flora Lake 450 6 . 5 Sinclair Inlet 
21 Mathews Lake 410 3.1 Sinclair Inlet 
27 Wi ldwood Lake 420 7.0 Sinclair Inlet 
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Table 50. EXISTING LAKES AND RESERVOIRS IN THE REPORT AREA. * (Continued) 

Location 
Name 

Approximate elevation Approximate area 
Drainage Townsh ip Range Section above sea level in feet in acres 

KITSAP COUNTY (continued) 

T23N RlE 29 Wicks Lake 430 9.0 Huge Creek to Carr Inlet 
30 Fairview Lake 380 7.4 Rocky Creek to Case Inlet 
30 Hidden Lake 380 1.0 Rocky Creek & Case Inlet 
30 Sailor Lake 350 1.9 Rocky Creek to Case Inlet 
31 Intermittent Lake 320 5.0 Rocky Creek to Case Inlet 
31 Helena Lake 390 5.9 Rocky Creek to Case Inlet 
31 Skunk Lake 410 7.0 Rocky Creek to Case Inlet 

T23N R2E 8 Long Lake 118 314 .0 Curley Creek to Yukon Harbor 
33 Intermittent Lake 340 1.0 Ola lla Creek & Calves Passage 

T24N RlE 1 Unnamed Lake 280 1.2 Port Orchard & Sinclair Inlet 
l Clai r Marsh (East Segment) 280 10.2 Li es in Unnamed Stream Drain-

age tributary to Port Washing-
ton Narrows 

2 Cl air Marsh (West Segment) 280 12.7 Lies in Unnamed Stream Drain-
age tributary ta Port Washing-
ton Narrows 

5 Buffington Pond so 1.0 Chico Bay to Dyes Inlet 
8 Puget Sound Navy Yard Lake 140 3.0 Dyes Inlet 
8 Carter Pond 230 0.6 Kitsap Creek to Dyes Inlet 
8 Kitsap Lake 156 238.4 Kitsap Creek to Dyes Inlet 

18 Beaver Dam Lake 450 4.9 Dickerson Creek to Dyes Inl et 
19 Heins Lake 250 5 .2 Alexander Lake to Sinc lair In let 
21 Abandoned Reservoir 260 2.0 Sinclair In let 
21 Bremerton Reservoir 250 1.2 Sinclair Inlet 
25 Unnamed Lake 15 2.4 Sinclair Inlet 
27 Unnamed Lake 10 1.3 Sinc lai r In let 
29 Jars tad Lake 290 2.0 Garst Creek to Sinclair In let 
30 Alexander Lake 238 19.5 Heins Creek to Sinc lair Inlet 
33 Hunts MI i i Pond 5 2.0 Sinclair Inl et 
34 Unnamed Lake 130 1.3 Ros s Creek to Sinclair In let 

T24N R2E 3 Unnamed Lake 200 2.8 Port Blakely Harbor 
11 Unnamed Lake 280 2.2 Puget Sound 
12 Unnamed Lake 20 1.5 Pug et Sound 
2 1 Unnamed Lake 280 1.9 Beaver Creek to Clam Bay 

T25N RlE 3 Island Lake 217 42.7 Barker Creek to Dyes Inlet 
13 Unnamed Lake 20 1.0 Port Orchard 
23 Glud Pond s 45 1.0 Steel Creek to Burke Bay 
25 Unnamed Lake 380 2.5 Port Orchard, Puget Sound 

T2SN R2E 4 Erickson Reserve 60 1. 7 Manzan ita Bay, Port Orchard 
16 Unnamed Reserve 240 2.0 Puget Sound 
28 Unnamed Reserve 140 1.8 Fletcher Bay 
32 Gazzam Lake 300 12.7 Port Orchard 

T26N RlE 19 Bangor Lake 20 4.6 Hood Canal 
36 Keyport Lagoon 0 22.4 Port Orchard 

T26N R3E 7 Unnamed Lake 10 3 . 5 Puget Sound 
18 Unnamed Lake 10 3.0 Pug et Sound 

T27N RlE 25 Intermittent Lake 410 16.0 Hood Canal 
T27N R2E 21 Ml lier Lake so 25.7 Por t Gamble Harbor 

27 Carp enter Lake 30 3.4 Appletree Cove 
33 Niemeier Ponds 50 1.0 Miller Bay 

T28N R2E 21 Buck Lake 140 19.8 Puget Sound 

MASON COUNTY 

T22 N R2W 6 Howell Lake 450 9.6 Tahuya River T22N R3W 3 Cady Lake 450 14.9 Dewatto River & Hood Cana l 
4 "U" Lake 520 16.2 Hood Canal via Robb ins Lake 
4 Don Lake 520 17 .1 Hood Canal 
4 Lone Duck Pond 550 3.5 Hood Canal 
5 Robbins Lake 520 16.8 Hood Canal 

11 Unnamed Lake 400 2.5 Rendsland Creek to Hood Canal 
11 Unnamed Lake 360 1. 5 Rendsland Creek & Hood Canal 
11 Unnamed Lake 300 2.3 Tahuya River 
11 Nigg er Slough 400 16.0 Rendsland Creek to Hood Canal 
14 Maggie Lake 400 22 .3 Tahuya River & Hood Canal 
14 Dry Pond 400 2.4 Tahuya River 
15 Grass Lake 400 2.5 Hood Canal 
15 Jlgg s Lake 380 8.8 Tahuya River 
16 Wood Lake 500 10.0 Hood Canal 
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Table 50. EXISTING LAKES AND RESERVOIRS IN TH E REPORT AREA.* (Continued) 

Location 
Name 

Approximate elevation Approxim ate area 
Drainage Township Range Section above sea level in feet in acres 

MASON COUNTY (continued) 

T22N R3W 16 Wlldberry Lake 500 8.1 Lower Rendsland Creek & Hood 
Canal 

27 Whee ler Lake 350 8.0 Hood Canal 
T23N RlW 5 Tiger Lake 496 109.1 Mission Creek to Hood Canal 

6 Unnamed Lake 450 7.4 M lssion Creek & Hood Canal 
30 Larson Lake 280 1.7 Union River 

T23N R2W 3 Unnamed Lake 440 1.0 Tahuya River 
3 Blacksm ith Lake 422 18.3 Tahu ya River 
4 Erle kson Lake 475 15.2 Dewalto Ri ver 
8 Intermittent Lake 370 4.6 Dewatto River 
8 Intermittent Lake 37.0 6 .8 Dewatto Ri ver 
9 Unnamed Lake 410 1.5 Tahuya River 
9 Unnamed Lakes 450 3.0 Tahuya River 

10 Unnamed Lake 400 3.4 Tahuya River 
14 Camp Pond 350 5.9 Tahuya River 
14 Sucke l I Pond 400 14.0 Long Marsh via Goat Ranch 

Lake & to Tahuya R Iver 
15 Oak Patch Lake 319 6.2 Tahuya River 
17 Intermitten t Lake 430 2.5 Tahu ya River 
17 Twin Lakes (Big Twin) 395 15.2 Little Twin & Tahuya Ri ver 
17 (Litt le Tw in) 394 5.5 Tahu ya River 
19 Wooten Lake 407 69.8 Haven Lake & Tahuya River 
20 Bennettsen Lake 381 25.4 Tahu ya R Iver 
23 Goat Ranch Lake 340 20.0 Tahuya River to Hood Canal 
26 Long Marsh Dry in summer Tahuya River to Hood Canal 
30 Haven Lake 366 70 . 5 Tahuya River 
31 Erdman Lake 363 17 .4 Tahu ya River 
31 Col l ins Lake 410 4.3 Tahu ya River 

T23N R3W 12 Unnamed Lake 525 3.5 Dewatto River & Hood Canal 
13 Oak Lake 190 15.0 Dewatto River to Hood Canal 
25 Larson Lake 400 9.0 Shoe Lake & Dewatto River to 

Hood Canal 
32 Aldrich Lake 520 9.8 Hood Canal 
35 Unnamed Lake 420 2.0 Dewatto River to Hood Canal 
35 Tee Lake 390 38.4 Rend sland Creek to Hood Canal 
35 Unnamed Lake 400 3.0 Rendsland Creek to Hood Canal 
36 Shoe Lake 380 6.0 Dewatto River & Hood Canal 

PIERCE COUNTY 

T20N RlW 1 Bay Lake 27 129.6 Mayo Cove, Carr Inlet 
5 Unnamed Lake 0 4.5 Case Inlet 

10 Palmer Lake 170 8. 5 Case Inl et 
10 Lill ie Palmer Lake 50 4.3 Case Inl et 
22 Gravel Pit Lake 225 Case In let 
22 Unnamed Lake 225 14.9 Case Inlet 
26 Unnamed Lake 120 1.0 Taylor Bay , Nisqually Reach 

T21N RlW 22 Unnamed Reservo ir 10 6 .8 Case Inlet 
23 Ja.ckson L:ake 196 15.8 Carr Inlet 
33 Unnamed Lake 140 1.2 Case Inlet 
33 Herron Lake 182 9.9 Case Inlet 

T22N RlW 14 Carney Lake 350 39.2 Rocky Creek to Case Inlet 
Tl9N RlE 4 Florence Lake 197 66.5 Joseph ine Lake & Ni squally 

Reach 
8 Unnamed Lake 20 0.9 Ora Bay, Ni squ ally Reach 
8 Anderson Island Po tho I e 10 2.8 Nl squally Reach 
9 Josephine Lake 196 72.5 Nisqually Reach, Puget Sound 

T20N RlE 17 Floyd Cove Reservoir 30 2.0 Pitt Passage 
17 Luhr Creek Reservoir 20 0.7 Luhr Creek to Pitt Passage 
20 Eden Creek Reservoir 40 10.0 Eden Creek to Balch Passage 
21 ButterworU1 Reservoir 85 100 .0 Eden Creek to Balch Pas sage 
27 Anderson Pond 22 1.5 Puget Sound 
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Table 50. EXISTING LAKES AND RESERVOIRS IN THE REPORT AREA. * (Continued) 

Location 
Township Range Sect ion 

PIERCE CO UNTY (Continued) 

T2 1N RlE 3 
12 

T22N RlE 19 
19 
32 

T22N R2E 19 
20 
30 

33 

Name 

Unnamed Lake 
Maloney Lake 

Stansberry Lake 
Doy le Pond 
Intermittent Lake 
Intermittent Lake 
Crescent Lake 
Unnamed Lake 

Unnamed Lake 

Approximate elevation 
above sea level in feet 

15 
248 

238 
230 
100 
280 
166 
250 

320 

Approximate area 
In acres 

2 .4 
5.3 

18 .6 
10.2 
17 .0 

1.9 
46.8 

3 .1 

2.8 

* Tabu lation inc ludes unnamed lakes one acre or more in surface area and all known named lakes. 

133 

Drainage 

Henderson Bay , Carr In I et 
Arlondale Creek & Wo llochet 

Bay, Hale Passage 
Carr Inlet 
Carr Inlet 
Carr Inlet 
Henderson Bay, Carr Inlet 
Crescent Creek to Gig Harbor 
Mc Cormick Creek & Henderson 

Bay 
Colvos Passage 
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Above the level of mean high water , as shown on the 
U. S. Geo logical Survey 7½ minute quad,·ang le map of Bel fair, 
Wash ington , the Union River and its tributaries drain an area 
of 23.4 square miles . Elevations in the basin range from sea 
level to 1760 feet at the summit of Gold Mountain . Thi s m0Ut1-
tain and nearby Green Mountain to the north are the highest 
land forms in the report area and have a distinct affect on the 
general precipitation pattern. The mean annual precipitation 
over the basin from 194 6-60 was estimated to vary from about 
80 inches in the area of these mountains to about 56 inches in 
the lower part of th e bas in Cpl. 4l. 

Continuous streamflow records have been collected at 
two locations in the Un ion River system (table 10 and pl . 3). 
Gage No . 0630 near Bremerton was installed in 1946 ~nd 
operated through the 1959 water year. Gage No. 0635 near 
Bel fair has records extending from 194 7 through 19 59. The 
record of Gage No. 0630 is unaffected by upstream diversion, 
bu t since 19 56 the flow has been regu lated somewhat by the 
City of Bremerton' s Casad Dam and reservoir. Immediate ly 
downstream from Gage No. 0630 the City of Bremerton diverts 
from three to four thousand acre-feet of water annually for its 
municipal water supply . This and many other small downstream 
diversions, primarily for irrigation and domestic supply, are 
reflected in the records of Gage No. 0635 . The regulatory 
effect of Casad Dam al so has influenced the flow pattern at 
this gage for the period 19 56-59 . The actual yie ld of the 
drainage area above Gage No. 0635 is, therefore, somewhat 
greater than that indicated by the availab le record . This was 
considered in the runoff analysis and partially accounts for the 
sizable difference between the adjusted measured mean annual 
runoff shown for Gage No. 0635 in table 47, and the estimated 
mean annual effective precipitation shown for the Union River 
at confluence number O in table 48. 

The analysis indicated that the entire basin produced 
about 39 inches or 49,000 acre-feet of mean annual effective 
precipitation during the period 194 6 - 60 (tab I e 4 8 and pl. 
4). If the origi nal data are extrapolated further by means of 
annual runoff ratios to represent the per iod 1934-59, the 
potential mean annual yield of the basin would be abou t 37 
inches or 46,400 acre - feet. The statistics li sted in table 
49 for the two gages on the Union River show a moderately 
low measured annual runoff var iabi Ii ty, indicating that the 
yield is reasonably consistent and reliable. Coeffic ients of 
variation are somewhat higher for the downstream gage (0635), 
but this is probably due in part to the City of Bremerton 's large 
annual diversion . 

The streamflow regimen of the Union River during the 
low flow period is best exemplified by the discharge-duration 
hydrograph of Gage No. 0635 (fig. 75). If summer flows 
during the years 1948-55 are representative of long-term 
trends, the lowest flows can normally be expected during the 
last week of August and the first three weeks of September. 
For any spec i fic day during the latter part of this period, the 
average discharge at this gage can be expected to be less than 
14. 5 cfs about 1 year out of every 100 . For days during the 
middle of this period , 50 percent of the time the flow shou ld be 
greater than 20 cfs and 50 percent of the time less than 20 
cfs. During the first part of the period there is a 2 percent 
chance of a daily discharge being equal to or greater than 2 5 
cfs . Similarly the probable expectancy of having a given flow 
at this gage on a certain day during the months June through 
October can al so be found from this graph. 

In genera l , the relatively f lat, narrow band of curves 
for Gage No. 0635 in fig . 75 indicates that ground-water is 

the primat·y contributor to the flow of the Union River during the 
SLtmmer. The abrupt rise di sp layed by the upper two curves, 
however, shows that direct surface runoff becomes an important 
factor during September and Oc tober . Additional low-flow 
information on several tributaries and at other locat ion s on the 
main stem is presented in figs. 31-38 and tables 10-13, 
23-26 and 48. 

Tw in Lakes and Lider Lake are the only significant 
sources of natural surface storage within the Union River basin 
( table 50) . The artificial reservoi r behind Casad Dam , how­
ever, provides a total storage capacity of about 4 00 0 acre­
feet at its norma l full operating level (fig. 8 3). 

MISSI ON CREEi< 

Mission Creek and its tributaries comprise the major 
drainage system lying adjacent to and west of the Union River 
Basin. The main stream has its source along the western 
base of Gold Mounlain approximately 8 miles west of Bremerton 
and courses in a south - southwesterly direction for about 9 
mi les to its mouth near the head of Hood Canal. Mission Lake 
is a lso situated at the foot of Go ld Mountain and its outlet 
discharges into the main stem from the east about a mile from 
the source of Mission Creek (confluence No. 7l. About 6 
mi les farther down stream , the outlet stream from Tiger Lake 
contributes to the system . Th is 3-rnile long tr ibutary (con­
fluence No . 3) is often dry in summer , especially in the marshy 
area along its upper reaches. A few other important tributaries 
drain small marshy areas located main ly in the western ha lf of 
the basin. 

The surface drainage area of Mission Creek basin, as 
measured above the mean high water level established by the 
U .S . Geo logical Survey, is 13. 6 square miles . Elevations 
range from sea level to about 1680 feet on Gold Mountain. 
This orographic feature has a distinct effect on climate and, 
combined with an unobstru~ted southwest exposure to pre-
vai I ing storms, causes, on an average, greater amounts of 
precipitation to occur in this part of Mission Creek basin than 
anywhere else in the report area . For the per iod 1946-60 
the mean annual precipitation at these higher elevations was 
estimated to be over 80 inches while farther south in the lower 
part of the basin the lowest mean annual precipitation received 
was about 57 inches (pl. 4). 

Con tinuous streamflow data are availab le for two loca­
tions on the main stem of Mission Creek (table 10 and pl. 3) . 
The upper gage (No . 0645), installed in 1945 and operated 
for approximately 8½ years, was ideally situated to measure 
runoff from Gold Mountain. The lower gage (No. 0650), 
installed about the same time and operated for 7½ years, pro ­
vides runoff information for roughly the upper third of the basin. 
No runoff data are available for the major rem aining portion of 
the watershed so the yield and streamflow regimen are less 
certain in the lower reaches. 

Based on the analysis for the period 194 6-60, the 
entire M ission Creek watershed produced an avernge effective 
precipitation or potential runoff of 37 inches or 26,600 acre­
feet annually (table 48 and pl. 4). If the Grapeview runoff 
rat ios are used to ad just the data to the period 1934-,59, the 
potentia l mean annual yield would be about 35 inches or 
25,200 acre-feet. The coefficients of variation (table 49) 
for like periods of record at the two gages indicate that per­
centagewi se variations in measured annual runo ff are nearly 
identical at these locations and the dependability of the yield 
rank s about average among other l)_lajor watersheds in the report 
area . 
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Low - flow discharge- duration hydrographs for the two 
gages show that summer flows are more variable at the upstream 
site than farther downstream (figs. 75 and 76). Ground-water 
discharge provides a greater perce~tage of the downstream flows, 
consequently low flows are somewhat more dependable in the 
lower reaches of this stream . If the data are representative of 
futurecondition~,the percent chance that a given mean discharge 
will occur on a certain day can be estimated from these graphs. 
For example, there is a 1 percent chance that the meandailyois­
charge on any September 20 wi l l be less than 0.011 cfs, at 
the site of Gage No. 0650. Th ese curves show that the 
lowest flows can be expected during the period from about 
August 25 to the end of September. Low-flow information is 
also provided for this stream system in figs . 39-46 and tab les 
10, 11, 14, 15, 27-30 and 48. 

The major sources of natural surface water storage in 
the Mission Creek basin are Mission and Tiger Lakes. Smaller 
quantities are retained in Larson Lake, another small unnamed 
lake and several intermittent marsh areas (table 50). 

TAHUYA RIVER 

The Tahuya River and its tributaries form the largest 
individual stream system in the report area. Originating in a 
swampy area on the west side of Green Mountain, approximately 
9 miles west of Bremerton, the Tahuya Rivet· flows in a general 
southwesterly direction for about 20 miles and enters Hood 
Canal near the town o.f Tahuya. Go Id Creek, one of the most 
important tributaries, joins the main river about a mile from its 
source (confluence No. 21). This rather short tributary begins 
in a swampy beaver-pond area between Green and Gold Moun­
tains and flows approximately 2½ miles due west to its 
confluence with the river. Panther Lake, one of the larger 
lakes in the basin, discharges into the main stream by way of 
Panther Creek about 4 miles downstream from the source 
(confluence No. 19). Of the many small tributaries along the 
lower reaches of the Tahuya River, Little Tahuya Creek is 
probably the most important. This stream drains Lake Wooten, 
Haven Lake and Twin Lakes and joins the main stem of the 
Tahuya River about 12 mi les 'from its source (confluence No. 
12). 

The Tahuya River basin ranges in elevation from sea 
level at the mouth of the river to about 1760 feet at the summit 
of Gold Mountain. The total surface area drained by the 
system is 45.1 square miles as fixed by the level of mean 
high water shown 011 the U.S. Geological Survey 15-minute 
quadrangle map of Potlatch, Washington. 

Mean annual precipitation on the Tahuya River basin, 
as estimated for the years 1946-60, varies from a low of 
about 59 inches near Camp Pond to highs of around 80 inches 
near the summits of Green and Gold Mountains and nearly 70 
inches in the extreme southwestern part of the watershed 
(pl. 4). 

Continuous streamflow data have been collected at 5 
different locations in the Tahuya River system (table 10 and 
pl. 3). Gage No . 0 68 0 was located to measure runoff from 
nearly all of the basin; however, this gage was in operat ion 
for only 3½ months during the summer of 194 7. The other 
gages, beginning with the year 1946, provide a minimum of 
8 complete years of continuous record but only Gage No. 
0655 on Gold Creek was still in operation at the time of this 
report. The Gold Creek gage has over 15 years of record 
representing the longest continuous source of streamflow data 
in the Kitsap Peninsula area. Con sidering the other 3 
stations, Gage No. 06 7 5 measured runoff from the upper third 

of the basin, Gage No. 0 6 70 recorded the contribution of 
Panther Lake, and runoff from the mountainous area was 
measured by Gage No. 0660 . 

A study of daily discharges during extended dry periods 
shows that the Tahuya River becomes influent between Gages 
0660 and 0675. That is, some of the flow seeps into the 
ground in this reach and adds to the immediate ground-water 
reservoir. Some of this water reappears at the surface to 
become stream flow farther downstream, but there is evidence 
to indicate that sizable quantities eventually discharge into 
the channe l s of other adjacent stream systems through ground­
water migration. The high unit runoff of nearby Dewatto Creek 
implies that this system could be the recipient of some of this 
water. 

Based on an analysis of available data, the potential 
mean annual yield of the entire Tahuya River basin during the 
period 1946-60 was estimated to be 42 inches or 104,400 
acre-feet. If these figures are adjusted for the longer period, 
19 34-59, the potential mean annual yield would be about 
40 inches or 98,900 acre-feet. An examination of the 
coefficients of variation in table 49 shows that measured 
annual runoff in the Tahuya River basin has been about as 
consistent as that of both Mission Creek and the Union River 
basins . Of the individua l ly gaged areas within the Tahuya 
River system, annua l runoff from Panther Creek bas in displayed 
the least variability followed closely by runoff from the Gold 
Creek d1-ainage. Except for the period 1946-50, records 
from gage 0660 on the main stem exhibited the largest 
coefficients of variation. 

Summer-month discharge-duration hydrographs i llus­
trating low-flow conditions in the Tahuya River bas in are 
presented in figures 76, 77, 78 and 79. These graphs 
exhibit available data recorded at the 4 main gages and show 
that a variety of low-flow conditions exist within this basin. 

The closely grouped family of curves obtained from the 
Gold Creek record (fig . 76), indicates that ground-water runoff 
is an important factor in maintaining low flows in this stream. 
If these curves are representative of long-term trends, the 
lowest flows each year can be expected to occur sometime 
during the period from about August 10 to the end of September. 
The 99 percent-of-time duration hydrograph essentially repre­
sents the lowest mean flow to be expected on any given day 
and, based on this curve, the mean-daily discharge at this 
station should seldom be much less than O. 32 cfs. 

The expanded set of curves for Panther Creek (fig. 78) 
indicates there is little dependable base flow and summer 
streamflow can be expected to vary conside,-ably from year to 
year. Panther Lake has a natural regulatory affect on the flow 
of Panther Creek and often during September the lake is lowered 
enough to cause the outlet stream to go completely dry . This 
is suggested by the pronounced dip in the discharge-duration 
hydrograph curves around September 10. 

In comparing the discharge-duration hydrographs of 
Gages 0660 and 0675 on the main stem (figs. 77 and 79), 
it is evident that a sizable portion of the summer flow is lost 
in the course of travel between the two stations. It is unlike ly 
that evaporation could account for all of this loss so it is 
logical to assume that the river is influent in this reach. The 
exact Ieng.th of the influent reach is indeterminate from existing 
data, but the 194 7 summer record of Gage No. 0680 shows that 
the river becomes effluent again in its lower reaches . As a 
result, low summer flows are reasonably reliable in the upper 
and lower reaches but drop off rapidly in the. vicinity of Gage 
No. 0675 where, in fact, the stream is intermittent. Farther 
upstream near Gage No. 0 660 late summer flows should seldom 
fall below 0 . 15 cfs. 
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In 1961 a dam was constructed on the Tahu ya River 
between Gage No. 0 660 and the confluence of Gold Creek . 
The project raised the level of Tahuya Lake from its origina l 
natural elevation of 582. 5 feet to 590 .1 feet, thus increasing 
the storage capacity from about 100 acre-feet to 1650 acre­
feet (fig. 84). Th is increase in storage, together with changes 
in the hydraulic characteristics of the river has probably 
caused the above described flow regimen to be al tered some­
what. Natural storage is also provided by the other large lakes 
previously mentioned and many smaller lakes, ponds and inter­
mittent marshes (table 50). 

RENDSLAND CREEK 

Rendsl and Creek drains 8. 74 square miles of the 
remote southwestern part of the Western Upland. From its 
source. in Tee Lake, the stream courses southwesterly about 
5½ miles to a point on Hood Cana l about 3 miles northwest of 
Tahuya . The highest points within this basin are found along 
the crest of the Hood Canal bluff which forms the western 
divide . Here elevations exceed 640 feet while farther inland 
the watershed divide is generally somewhat lower . 

The extreme southwestern part of the Kitsap Peninsula 
receives the initial impact of storms passing through the gap 
between the Black Hills and the Olympic Mountains; conse­
quently, mean annual precipitation is comparatively high in 
this area. An analysis of available data indicated that, during 
the 1946-60 period, the higher western parts of the Rends­
land Creek basin probably received an average of over 70 
inches a year while the headwater areas received a few inches 
less (pl. 4). 

Continuous-record streamflow data is completely 
lacking in Rendsland Creek basin so the potential yield was 
evaluated with the aid of data collected in nearby areas. 
During the 15-year period, 1946-60, mean annual effective 
precipitation on this watershed was estimated to be about 47 
inches or 21,800 acre.-feet (tab le 48 and pl. 4) . For the 
19 34-59 period the estimated potential yield was 4 5 inches 
or 20,700 acre-feet. Si nce annual climatic trends are quite 
uniform throughout the study area, annual runoff vari abi Ii ty 
was probably similar to that of other nearby streams. 

Though Rendsland Creek drains a sizable area, there 
apparently is little ground water held in storage to maintain 
fl ow throughout the summer. No information is available on 
upstream low flows, but two independent observations at the 
mouth showed the stream to be dry. This indicates a highly 
variable daily stream flow regimen supported primarily by 
direct surface runoff. 

Natural surface storage in the Rendsland Creek basin 
occurs in Robbins Lake, U Lake, Nigger Slough and several 
other small lakes and swamps (table 50). 

DEWATTO CREEi< 

From its source about a mi le southeast of Holly, the 
main channel of Dewatto Creek trends in a south-southwesterly 
direction paralleling Hood Canal for about 9 miles until it 
reaches Dewatto Bay . Exclud ing the area tributary to the 
tidal estuary, Dewatto Creek drains an area of 22 . 0 square 
miles. Like Rendsland Creek basin, the higher elevations are 
found along the western watershed divide. This divide lies 
at the crest of the bluff along Hood Canal and in places its 
elevations exceed 720 feet above mean sea level. Altitudes 
along the eastern divide generally average about 100 feet 
lower. 

An analysis of data for the period 194 6-60 indicated 
that mean annual precipitation on this basin varied from over 
70 inches along the higher western bo1·der to less than 65 
inches in the most easterly areas (pl. 4). 

Gaging station No. 0685, located about two miles up­
stream from the mouth of Dewatto Creek, provi des continuous­
record streamflow data from mid 194 7 throug h the 19 54 water 
year and from mi d 1958 through the cut-off date of this report 
(tab le 10 and pl. 3). These records accurately describe the 
natural flow regimen of Dewatto Creek since little diversion or 
regulation takes place above this site. 

Based on studies of precipitation and evapotranspiration, 
the potential mean annual yield for this entire watershed during 
the period 1946-60 was 4 7 inches or 54,900 acre-feet 
(table 48 and pl. 4). If the longer period, 1934-59, is 
considered, the mean annual effective precipitation or potential 
yield would be about 45 inches or 52,000 acre-feet. 

The above stream flow records adjusted to the 194 6-
60 period, however, gave a mean annual runoff at Gage No. 
0685 of nearly 50 inches, thus indicating that measured 
runoff is greater than the potential runoff (tab le 4 7). The 
unequal size of the tr ibutary drainage areas and inherent 
inadequacies of the basic data probably account for most of 
this difference , but there is evidence to indicate that some of 
the discrepancy could be attr ibuted to inter-basin ground-water 
transfer. Though existing information afford& no definite proof, 
it appears that ground waters originating in the adjacent Tahuya 
River bas in could be contributing flow to the Dewatto Creek 
system through continuous aquifers which are not hydraulically 
contro II ed by surface topography. 

The low annual -runoff coefficient of variation shown for 
Dewatto Creek in table 49 signifies that the yield of this stream 
is more consistent and dependable than other major drainages in 
the report area . It is possible that a runoff lag resulting from 
the large ground-water contribution to this stream system may 
have some influence in reducing the annual runoff variability. 

The discharge-duration hydrograph of Dewatto Creek 
(fig. 77), with its closely grouped family of curves, further 
points out the dominent role of base flow in the regimen of 
th is stream. These curves show that ground-water contributions, 
practically without exception, maintain a flow of over 10 cfs at 
Gage No. 0685 during the rain deficient summer months. 
Since a pattern of extended base-flow recession is apparent, it 
is difficult to specify a particular time when the lowest flows 
can be expected. The general trend, however, indicates that 
the minimum flow usually occurs sometime in August, September 
or early October. Percentagewi se, the expected flow range for 
days in June, July and August is very low, implying that 
ground-water runoff is a major contributor during these months. 
The sudden rise of the low percent-duration curves in September 
and October, however, reflects an increase in direct surface run­
off from fall rains. 

The largest quantities of natural surface storage in the 
Dewatto Creek bas in occur in Cady Lake, Shoe Lake, Larson 
Lake, Oak Lake and Eri ckson Lake (tab le 50). A few smaller 
lakes, ponds and marsh areas also prevail throughout the drain­
age area. 

THOMAS CREEi< 

As a consequence of the numerous steep bluffs along 
much of the Kitsap Peninsula's shoreline, drainage in the 
peripheral areas is characterized by many small, short streams 
and springs. Among these, Thomas Creek is outstanding 
because it displays an unusually•high and constant discharge 
rate throughout the year. 
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Thomas Cr~ek heads near the crest of the Hood Canal 
bluff just east of Holly and follows a precipitous north - north­
westerly course to a smal I cove locate_d about three-quarters 
of a mile below its source . The steep surface drainage area 
tributary to Thomas Creek occupies only 0.38 square mile, 
so direct runoff lasts for only a short period of time after each 
storm. 

Miscellaneous measurements made during the normal 
dry season, however, show that the stream has a rather con­
stant'flow in excess of 2 cubic feet per second (table 11). 
While plate 4 shows a potential yield or mean annual effective 
precipitation for this area of only 46 inches, a constant 
minimum discharge rate of 2 cubic feet per second would pro­
duce at least 14 50 acre-feet or 72 inches of runoff annually. 
The great discrepancy between potential and actual yield con­
firms the assumption that the flow of Thomas Creek is 
maintained largely by ground water that or iginates outside of 
the topograph ic boundaries of this watershed. The same type 
of phenomenon also occurs in many other small coastal drain­
ages but the effect is usually not as pronounced. 

DOGFISH CREEK 

Two major tributary branches characterize the drainage 
network of Dogfish Creek basin. The West Fork of Dogfish 
Creek , originating in a marshy area of Big Valley about 4 
miles north of Poulsbo, follows the valley in a general south­
erly direction (confluence No. 3). The East Fork has its 
source in the Northern Upland about 2 miles northeast of 
Poulsbo and trends in a southwesterly direction toward Big 
Valley. Approximately a mile north of Poulsbo the two forks 
join to form the main stem which then continues southwesterly 
for about three-quarters of a mile to Liberty Bay. Altitudes in 
the basin range from sea level to over 480 feet, and the system 
drains a surface area of 7. 63 square miles. 

As a result of the Olympic Mountain rain-shadow effect, 
mean annual precipitation in the Dogfish Creek area was esti­
mated to average only 3 7 inches during the 1946-60 period 
(pl. 4) • . Similarly, the potential yield or mean annual effec ­
tive precipitation for this basin was estimated to be only 18 
inches or 7200 acre-feet for the same 15-year period 
(table 48 and pl . 4) and 17 inches or 6800 acre-feet for the 
long er 1934-59 period. The record of Gage No. 0700 on 
the main stem, however, shows that the actual measured run­
off was somewhat greater. Adjusting the 13 available years 
of record to be representati ve of the 1946-60 period, the 
area contributing above this gage was found to have produced 
a mean annua l runoff of 24 inches (table 47). The inability 
of available basic data to accurately delineate actual con­
ditions could be responsible for this large difference, but 
there is also evidence that the discrepancy can be partially 
attributed to an inflow of ground water from adjacent areas 
outsid e the bas in. An exceptionally large contribution from 
springs in the Lofal I-Pou I sbo trough tends to bear out the 
latter possibility. Though its lower annual water production 
would imply higher variability, the coefficients of variation in 
table 49 sho\¥ that, with the exception of Dewatto Creek, 
the annual yield of this stream has been more consistent than 
that of most other streams in the report area. 

While most streams in the southern part of the area 
exhibit minimum flows toward the end of August or in Septem­
ber, the lowest flows in Dogfish Creek usually occur in late 
July or early August. This may in part be due to the 
difference in climate between the northern and southern areas, 
but the effect can more li ke ly be-attri buted to large irrigation 

diversions and heavy withdrawals from certain springs by the 
City of Pou I sbo water department. 

A slow spring recession rate followed by a well-main­
tained summer base flow characterizes the discharge-duration 
hydrograph of Dogfish Creek (fig. 78). Generally, this family 
of curves shows only a slight vertical spread, so flow in Dog­
fish Creek has deviated little from its normal pattern from year 
to year during the indicated five-month period. However, 
during the extreme low-flow period, a radical dip occurred in 
the 99 percent hydrograph curve . This anomalous departure 
was probably produced by excessive diversion and doesn't 
necessarily represent the natural flow regimen of the stream. 
At times when water is being diverted, daily discharges as 
low as 1. 0 cfs, can be expected at the gage, but under natural 
conditions, the flow should seldom be less than 2.5 cfs. 

The watershed has no lakes but some surface storage 
is provided in the large marshy area near the source of the 
West Fork of Dogfish C1·eek. 

CHICO CREEK 

Chico Creek and its four major tributaries dra in a 16. 0 
square-mi le area located a few miles northwest of Bremerton 
and immediately northeast of Green and Gold Mountains . 
Wildcat Creek, situated in the northwestern part of the basin, 
is the largest tributary and receives runoff from over one-third 
of the entire area. Originating at Wildcat Lake , this stream 
courses southeasterly for nearly 2 miles to its confluence with 
Lost Creek about 2 miles above tide water (confluence No. 6). 
The area imrned iately south of the Wildcat Creek watershed is 
drained by Lost Creek which heads approximately a mi le east 
of Green Mountain and follows a general northeasterly course 
for about 3 miles to its confluence with Wildcat Creek . Below 
this point the main stream is referred to as Chico Creek. 
Dickenson Creek flows into Chico Creek (confluence No. 2) 
from the south about a mile downstream from the Wildcat-Lost 
Creek confluence. The discharge from Kitsap Creek, also from 
the south, enters the main channel of Chico Creek a short dis­
tance below Dickenson Creek (confluence No. 1). 

Since the basin partially encompasses the northeastern 
slopes of Green Mountain, it has altitudes as high as 1560 
feet above mean sea level . Precipitati on received in these 
upper areas is comparable to that near the summ its of Green 
and Gold Mountains, but the existence of these mountains 
tends to shelter the remaining part of the basin from prevailing 
storms and greatly reduces precipitation at lower levels. 
From an analysis of 1946-60 data, mean annual precipitation 
was estimated to vary from about 75 inches at the highest 
elevations to approximately 48 inch es in the lower northeast­
erly areas (pl. 4). 

Continuous streamflow records were obtained at gage 
No. 0720 from mid 1947 through the 1950 water year 
(table 10 and pl. 3). These data, adjusted to the 1946-60 
period, indicated a mean annual runoff of 33 inches for Ch ico 
Creek bas in (table 47). This differs only slightly from the 
estimated mean potential yield for the same period of 35 
inches or 30,'200 acre-feet per year (table 48 and pl. 4) . 
The mean annual effective precipitation for the 1934-59 
period was estimated to be about 33 inches or 28,600 acre­
feet. Such a small discrepancy can probably be attributed to 
inherent inadequacies in the existing data although it is 
possible that some ground water is lost from the Chico Creek 
area to several nearby smal I streams tributary to Chico Bay. 

Since large portions of Chico Creek basin are geologically 
and topographically unsuited for storing appreciable amounts of 
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ground water, the streams in this drainage system tend to recede 
rapidly after a storm, and l ittle water is retained to maintain 
base flow during dry periods. The 1950 water-year hydrograph 
at gage No. 0720 (fig. 27) illustrates the general low-flow 
te dency of Chico Creek and shows that there is a high prob­
abi l i ty that the stream will go completely dry during the months 
of August, September or October. Miscellaneous measurements 
in tab le 11 imply similar low-flow trends on the tributary 
streams. In addition to the surface storage in Wildcat and 
Kitsap Lakes, some storage exists in the Dickenson Creek 
drainage in Beaver Dam Lake and in several marshes in the 
northern part of the Ch ico Creek basin (table 50). 

GORST CREEi< 

Gorst Creek drains a 9. 08 square-mile area located at 
the northeast end of the Un ion River-Gorst Creek Val leys . 
Having its source near the co mm unity of Sunnyslope, the main 
stream initially fol lows a north-northwesterly course toward the 
Old Navy Yard Highway . After crossing the highway, the course 
gradually changes toward the east , para I lei ing the highway, 
until it reaches the western end of Sinclair Inlet. Parish 
Creek (confluence No. 3) and Heins Creek (conflu ence No . 4), 
the two major tributaries, join the main stem immediately west 
of Gorst. 

The southeastern extension of the Gold Mountain upland 
is the highest area in the basin. This area, with altitudes in 
excess of 1300 feet, receives an average of as much as 70 
inches of precipitation annually, while the lowest parts of the 
watershed receive only about 50 inches (pl. 4) . 

Streamfl ow data in this basin consist of a few miscel ­
laneous measurements on the main stem a11d major tributaries 
(table 11). Mean annual potential runoff was therefore 
estimated by correlation of continuous record streamflow data 
from nearby basins with precip\ tation and evapotranspiration 
data. This analysis indicated that the Gorst Creek watershed 
should have prnduced a mean annual effective precipitation 
during the 1946-60 period of about 37 inches or 18,000 
acre-feet (3 5 inches or 1 7, l O O acre-feet for the 19 34-59 
period) . Since the City of Bremerton diverts water from Garst 
Creek for its municipal system , the remaining usable supply 
could be somewhat less than indicated by these figures. 

Though corroborat ing data are lacking, low-flow · 
measurements indicate that a sizable base f low is maintained 
in Gorst Creek during summer months. Such a condition would 
produce a relatively un i form flow pattern with moderately low 
daily variability, making this stream system a dependable 
source of supply. 

A smal I amount of natural surface storage is prov ided 
by Heins, Alexander and Jarstad Lakes (table 50). 

BLACl<JACI< CREEK 

Lying immediate ly south of Port Orchard, the 12 .4 
square-mile area drained by Blackjack Creek displays the 
characteristic low-relief glaci al topography found throughout 
most of the Kitsap Peninsula. Altitudes range from sea level 
to about 52 0 feet at the divide near Square and Matthews 
Lakes and from this area the main drainage follows a general 
northeasterly course for approximately 6 miles to Sinclair 
Inlet at Port Orchard. 

The regional analysis of data for the period 1946-60 
indicated a range in mean annual precip itation in this basin from 
about 48 inches in the north to about 55 inches in the south 

(pl. 4). The mean annual effective precipitation or potential 
yield of the area (table 48 and pl. 4) was estimated to be 30 
inches or 19,600 acre-feet for the 1946-60 period (28 
inches or 18,600 acre- feet for the 1934-59 period). How­
ever, tht·ee years of stream flow data from Gage No. 0 72 5, 
adjusted to the same period, indicated a mean annual runoff of 
only 24 inches (table 47) . This difference implies either 
inadequate data or a lo ss of ground water to adjacent drainag es . 

Although thet·e are numerous water rights to divert the 
flow of Blackjack Creek, ground-water discharge into the 
stream system is generally sufficient to mainta in a reasonabl y 
high base flow. The minimum recorded instantaneous flow at 
Gage No. 0725 was 6.7 cfs (table 10), and the 1950 water­
year hydrograph (fig. 28) illustrates the usual flow trend. 

' Several small lakes, including Deep Lake, Berry Lake , 
Square Lake and Matthews Lake, provide surface storage 
within the basin (table 50). 

BURLEY CREEi< 

Burley Creek heads about a mile west of Long Lake 
and follows a southerly course for approximately 5 miles to 
Burley Lagoon at the end of Henderson Bay. In general, the 
stream basin occupies the southern half of the Burley Creek­
Blackjack Creek Valley. Elevations in this 10 .8 square-
mile basin are generally low and range from sea level to slightly 
above 460 feet. 

Data obtained during the period 194 6-60 show that 
there is a gradient in the mean annual precipitation over this 
area ranging from about 50 inches in the east to 54 inches in 
the west (pl. 4). As an average for the basin, mean annual 
effective precipitation was estimated to be 30 inches or 
17,400 acre-feet during the same period (table 48 and pl. 
4), and 28 inches or 16,500 acre-feet for the 1934-59 
period. Adjusted stream flow records obtained at Gage No. 
0 730, however, indicate a mean annual runoff for the 
194 6-60 period of nearly 34 inches (table 4 7). Like other 
drainages in the report area where potential runoff is less than 
actual, Burley Creek displays an exceptionally high base flow 
implying that some of the ground-water contr ibution is derived 
from precipitation originally collected in adjacent wate1·sheds. 

The large ground-water contribution suggests low 
variability and a rather consistent flow pattern during summer 
months. Since the base flow is quite uniform and recedes at 
a slow ,·ate (fig . 2 8), the lowest flows may occur anytime 
from June through October, though the probabi I ity for an annual 
minimum is greater during August, September or early October. 
Based on past records, the annual minimum daily discharge at 
Gage No. 0730 should average about 14 cfs, and should 
seldom be less than 10 cfs. Low-flow data for this stream 
and some of its tributaries are listed in tables 10 and 11. 

Surface water storage in Burley Creek basin is limited 
to Horseshoe Lake and a few intermittent ponds (table 50). 

MINTER CREEi< 

Minter Creek and Huge Creek , its major tributary, drain 
a 15.9 square-mile area located a few mi les west of Bur ley . 
Both streams fol low converging southerly courses to their 
confluence near the south end of the basin (confluence No. 4). 
From this point the main stem continues southward for approxi­
mately a mile to its mouth at the head of Minter Bay. 

Within the basin elevations range from sea level to 
somewhat more than 520 feet, and no outstanding topograph ic 
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features are exhibited to modify precipitation. There is, how­
ever, a general decreasing gradient from north to south, and for 
the 194 6-60 period, mean annual precipitation was estimated 
to range from 53 inches to 57 inches (pl. 4). 

While little· information , othe1· than a few miscellaneous 
measurements, is available for Minter Creek proper, continuous 
streamflow records have been collected at Gage No . 0735 on 
Huge Creek since mid-1947 (tab les 10 and 11 , pl. 3). 
These records, adjusted to the 1946-60 period, showed a 
mean annual runoff of about 25 inches for this part of the water­
shed (table 47). In contrast to this, potentia l yield studies 
for the same period (table 48 and pl. 4), indicated that the 
area should have produced 32 inches or 11,300 acre-feet 
(30 inches or 10,700 acre-feet for the 1934-59 period). 
Again inter-basin ground-water transfer is implied, though it 
is not certain whether the water reappears as runoff in other 
parts of Minter Creek basin or is actual ly lost to adjacent 
dra inages . Considering the entire Minter Creek basin, mean 
annual effective precipitation was estimated to be 32 inches 
or 27,000 acre-feet for the 1946-60 period. 

It is interesting to note that, of the streams with five 
or more years of record, the annual runoff of Huge Creek pro­
duced the highest coefficients of variation (table 49). Such a 
degree of variability, however, is not excessively high when 
compared with yields of streams in more arid regions. 

Tributaries in the northern part of the basin are mostly 
intermi ttent, but farther south increasing ground-water discharge 
maintains rel ative ly uniform perenn ia l base flows. The latter 
condition is apparent in the lower reaches of Huge Creek by 
the general shape of its discharge-duration hydrograph (fig. 
79). The flatness of these curves shows a nearly constant 
discharge during the indicated months while the extremely 
narrow spread imp l ies a low percentage variation in the summer 
flow pattern from year to year. The lowest flows, which have 
seldom been less than 3 .5 cfs, have the greatest chance of 
occurring around the end of August but could appear almost 
any time dur ing the period shown . 

Lake Flora, Wicks Lake· and several smal I marsh areas 
provide some surface water storage in the Minter Creek water­
shed (table 50) . 

FLOODS IN THE REPORT AREA 

By E.G . Bai ley, U.S. Geo logical Survey 

A flood is
1

defined as a condition that prevails when the 
waters of a stream exceed the capacity of its normal channel 
and overflow the adjacent flood plains. In the area of this 
report, floods occur only dur ing the fal I, winter, and early 
spring seasons and result primarily from rain fall. During the 
flood season the highest discharges are most prevalent from 
November to February. 

There is l i ttle recorded informat ion in the area on the 
destructive effect of floods in relation to loss of property or 
human life . The streams are relatively small and flood 
damage has been confined largely to culverts11 small brid·ges 
and other man -made channel structures. However, flood 
potential is always a factor of concern and it is desirable to 
appraise the flood threat to the extent that avai I able know­
ledge will permit. 

The highest momentary peak discharge in a water year 
is used as the significant flood for analysis in this report, 
although not every yearly peak discharge is of flood proportion. 
Al so , such use of the annual flood does not imply that there 
may be only one flood of major importance each year; other 

peak flows occurring within the same water year sometimes 
have but slightly less magnitude than the annual fl ood . The 
annual maximum discharges of three streams in the l<itsap 
Peninsula area are shown in table 51. These data were 
collected at gaging stations that were operated on a year­
around basis . The data are presented also in graphical form 
in f igure 80 which i llustrates the variations in annual peak 
discharges that may be expected. 

MAGNITUDE AND FREQUENCY OF FLOODFLOWS 

The magnitude and frequency of recurrence of flood­
flows at the designated gaging points, also have been estimated 
for these three streams . The method of analysis is the same 
as used by the U.S. Geological Survey in other areas <Dal­
rymple, 1960). The conclusions drawn from the analyses are 
derived from the rather limited amount of avai lable streamflow 
data, which were adjusted for frequency calcu lati on purposes 
to those collected at other gaging stations in the general area 
during the 46-year period 1912-57. The flood-frequency 
data are presented by graphs in figures 81 and 82; these data 
are shown also in table 52. In figure 81 the graph sets forth 
the average recurrence interval at which a flood of given 
magnitude may be equaled or exceeded. For example, the 
Dewatto Creek near Dewatto flood of November 3, 1955, 
which had a peak discharge of 2,110 cub ic feet per second, 
can be expected to be equaled or exceeded on an average of 
once in about 25 years. In figure 82, the flood-frequency 
data presented in figure 81 have been converted to probability 
of occurrence. Instead of showing the magnitude of a flood 
in terms of average recurrence interval, it is shown in chance 
of occurrence in any one year. For example, the graph in 
figure 82, for Dewatto Creek near Dewatto, shows that the 
flood of November 19 55 has a chance of about 4 percent of 
occurring in any one year. 

Estimates of flood frequency are based on the assump­
tion that events of the future wi 11 have the same average 
frequency as events that were experienced in the past. It is 
well to note, however, that although the probable average 
frequency of a flood of given size can be estimated, the time 
(year) of its next occurrence cannot be predicted. For example, 
a flood of 50-year magnitude may be expected to occur twice 
in 100 years, but it is poss ible for two such floods to occur 
in consecutive years or in the same year . Therefore, flood­
frequency data can be used as a guide in the design of flood­
control projects such as dikes, levees, and storage dam s; and 
in the design of bridge and culvert openings, but cannot be 
used to forecast the time when a flood will occur. 

WATER DEVELOPMENT SITES 

The greatest need for water development in the report 
area lies in providing adequate storage for domestic and irriga­
tion use in both rural and municipal areas during the summer 
defic it period . A steadily increasing population influx, re­
sulting primarily from the recreational attractiveness of this 
area, has recently generated a corresponding increase in water 
demand. In certain critical areas most of the readily accessible 
supplies have been appropriated and, if the general trend con­
tinues, it will soon be necessary to find and develop more 
remote sources . The problem is further aggravated by a sea­
sonal population fluctuation. Many people seeking recreation 
visit the area only during the summer months, thereby increasing 
the demand for domestic water when the supply is at a minimum. 
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Table 51. MOMENTARY ANNUAL MAXIMUM DISCHARGE, IN CUBIC FEET PER SECOND, OF UNION RIVER NEAR BELFAIR 
(0635), TAHUYA RIVER NEAR BELFAIR (0675), AND DEWATTO CREEK NEAR DEWATTO C0685l. 

UNION RIVER NEAR BELFAIR TAHUYA RIVER NEAR BELFAIR DEWATTO CREEK NEAR DEWATTO 

Water Discharge Water Discharge Water Discharge 
year (cfs) Date year (cfs) Date year Ccfs) Date 

1946 - - 1946 428 Apr. 11, 1946 1946 - -
1947 - - 1947 622 Feb. 14, 1947 1947 - -
1948 1,090 Oct. 1 9 , 194 7 1948 544 Oct. 19, 1947 1948 660 Oct. 1 9, 194 7 
1949 1,610 Feb. 22, 1949 1949 900 Feb. 22, 1949 1949 1,430 Feb. 22, 1949 
1950 1,160 Jan. 21, 1950 1950 - - 1950 1,630 N~v. 2 7, 194 9 

1951 1,230 Feb. 9, 1951 1951 780 Feb. 9, 1951 1951 1,160 Feb. 9, 1951 
1952 616 Jan. 30, 1952 1952 642 Jan. 30, 1952 1952 968 Jan. 30, 1952 
1953 702 Jan. 3, 1953 1953 616 Jan. 8, 1953 1953 680 Jan. 3, 1953 
1954 834 Jan. 5, 1954 1954 845 Jan. 5, 1954 1954 1,280 Jap. 5, 1954 
1955 665 Nov. 19, 1954 1955 794 Nov. 1 9 , 1954 1955 - -
1956 1,040 Nov. 3, 1955 1956 1,210 Nov. 3, 1955 1956 2,110 Nov. 3, 1955 
1957 788 Dec. 9, 1956 1957 - - 1957 - -
1958 340 Dec. 25, 1957 1958 - - 1958 - -
1959 499 Apr. 30, 1959 1959 - - 1959 650 Jan. 24, 1959 
1960 - - 1960 - - 1960 1,060 Nov. 20, 1959 

Figure 80 . ANNUAL MAXIMUM DISCHARGE OF UNION RIVER NEAR BELFAIR (0635), TAHUYA RIVER NEAR BELFAIR (0675), 
AND DEWATTO CREEK NEAR DEWATTO (0685). 
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Figure 81. MAGNI TUDE AND RECURRENCE INTERVAL OF ANNUAL FLOODS; UNION RIVER NEAR BELFAIR (0635), 
TAHUYA RIVER NEAR BELFAIR (0675), AND DEWATTO CREEK NEAR DEWATTO (0685). 
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Figure 82. MAGNITUDE AND PERCENT CHANCE OF ANNUAL FLOODS; UNION RIVER NEAR BELFAIR (0635), TAHUYA 
RIVER NEAR BELFAIR (0675) , AND DEWATTO CREEK NEAR DEWATTO (0685). 
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Table 52. AVERAGE RECURRENCE INTERVAL AND PERCENT CHANCE THAT SPECIFIC 
DISCHARGES WILL BE EQUALED OR EXCEEDED FOR UNION RIVER NEAR BELFAIR 
(0635), TAHUYA RIVER NEAR BELFAIR (0675), AND DEWATTO CREEi< NEAR 
DEWATTO <0685). 

Recurrence Chance of 
Discharge, in cubic feet per second 

interval, recurrence, Un ion River Tahuya River Dewatto Creek 
in years in percent near Bel fair near Belfair near Dewatto 

50 2 1,780 

20 5 1,490 

10 10 1,280 

5 20 1,040 

2 50 

1.1 90 

Irrigation withdrawals, occurring primarily during this time, 
also intensify the problem. 

Since the area is drained by many small separate stream 
systems, it is not generally suited to hydroelectric power 
development. In the past, however, small water whee l s were 
operated at various locations to provide power for sawmill 
operations. 

All major existing wate1· development projects are Ii sted 
in table 53 and their approximate locations are shown on plate 
5. Farm ponds and other minor existing reservoirs were 
omitted from table 53, but those on record with the Division of 
Water Resources are included in the surface-water-right tabu­
lation in Appendix D. No attempt was made to determine the 
individual size and capacity of these smaller reservoirs or to 
show their locations on the water-development site map . 

Other possible storage sites of significance which 
appear to be feasible from a cursory investigation are li sted in 
table 54 and are also indicated on plate 5. In all cases a 
detailed engineering, geologic and economic study would be 
required before any of these projects could be justified. Some 
of the more important existing projects and possible sites are 
discussed below. 

MAJOR EXISTING AND POTENTIAL PROJECTS 

UNION RIVER DEVELOPMENTS 

In 19 55 the City of Bremerton began construction on 
Casad Dam to store water for eventual distribution in its 
municipal water supply system. The dam is situated in a 
narrow gorge of the Union River in the SE¼SE¼, sec. 27, 
T. 24 N., R. 1 W.W.M., approximately 6 miles west of 
Bremerton. From the bed of the river the concrete-arch can-
ti lever structure rises over 130 feet to a crest elevation of 
644 feet (Cunningham, 19 55). Geologic investigations at 
the site (Coombs, 19 55) showed that foundation and abutment 
rocks consisted of a variety of basalts and some white felsite. 

710 

400 

1,570 2,400 

1,310 2,000 

1,120 1,720 

920 1,400 

625 955 

350 535 

Fau I ting was evident in the foundation area but was not 
considered to be serious though some grouting was necessary. 

Annual runoff from the 3.05 square miles of drainage 
area above the dam averages about 52 inches or 8500 acre­
feet (1946-60 period}. By compa1·ison the reservoir holds 
about half this amount at its normal operating elevation of 
640 feet <1,300,000 gallons or 4000 acre-feet). Figure 
83 shows the reservoir area and capacity at all possible water 
surface elevations. 

The Casad Dam spi llway has a capacity to discharge 
700 cfs when there is a surcharge of 2 .50 feet above the 
normal pool elevation . With the pool at this level there is a 
free-board of 1.50 feet. The spillway capacity, combined 
with the outlet valve capacity of about 120 cfs, is nearly 
double the maximum recorded instantaneous flow of the r i ver at 
Gage No. 0 630 located a short di stance downstream from the 
site (table 10). 

To supply the City of Bremerton, water is first released 
from the reservoir outlet to the river channel. Approximately 
half a mile below the outlet and just above Mcl<enna Falls, a 
small dam diverts the major part of the f low into a pipeline. To 
maintain fish l ife , a continual flow, varying from 1 to 3 cfs at 
different times of the year , is bypassed to the river below the 
falls. From here the supply is transported eastward along the 
Old Navy Yard Highway and the north shore of Sinclair Inlet to 
the city distribution system. About a mile from the diversion 
a sho1t latera l pipe connects Twin Lakes with the main line to 
provide an overflow storage reservoir, A short distance below 
this junction preliminary treatment facilities remove sediment 
and add chlorine. Immed iately north of Garst, water from 
Garst Creek is diverted into the system. Here a pumping plant 
increases pressure in the line and the supply receives further 
treatment by an ammoniator and chlorinator. Half a mi le below 
this point additional water is pumped into the system at certa in 
times of the year from the Anderson Creek pumping plant 
located immediately west of Port Orchard. 
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Table 53. EXISTING MAJOR WATER DEVELOPMENT PROJECTS IN THE REPORT AREA. 

Tributary 
Estimated 

Approximate Storage Inundated potential 
Name (owner) Stream or dam location capacity area drainage mean annual Remarks 

drainage Sec. Twp. Rge Acre-feet Acres area run-off 
Sq. Ml . Acre-feet 

Union River Reservoir Union River SE¼SE¼ 27-24N-1W 4,000 91 3.05 8,500 City of Bremerton water supply 
(City of Bremerton) 

Tahuya Lake (W. Hobson) Tahuya River SE¼NW¼ 20-24N-1W 1,650 160 5.76 15,400 Recreation and land develop-
ment 

Bangor Lake (U .S. Navy) Stream No. 134 NW¼NW¼ 19-26N-1E 50* 5 2 .07 2,500 Recreation 
Unnamed 

Unnamed Reservoir Stream No . 141 SW¼SW¼ 5-26N-1E 70* 10* 1.90 2,100 Recreation 
(U.S. Navy) Unnamed 

Unnamed Reservoir Wright (Charles- SE¼SW¼ 21-24N-1E 15* 2 0 .41 700 Bremerton water system 
(City of Bremerlo.n) ton) Creek 

Eden Creek Re servo Ir Eden Creek SE¼SE¼ 20-20N-1E 80·.1- 10 0.98 1,400 Water supply for Federal 
pen I tent I ary 

Butterworth Reservoir Eden Creek NW¼SW¼ 21-20N-1E 2,000* 100 0.90 1,300 Same as above 

*Estimated. 

Table 54. POTENTIAL STORAGE SITES IN THE REPORT AREA. 

Tributary 
Estimated 

Approximate Storage Inundated potential 
Name (owner) Stream or dam location capacity area drainage mean annual Remarks 

drainage Sec. Twp . Rge Acre-feet Acres area run-off 
Sq. Ml. Acre-feet 

KITSAP PENINSULA 

Upper Mission Creek Site Missi on Creek NE¼NE¼ 25-23N-2W 1,200 50 11.42 22,600 Water supp ly for north shore 

Lower Mission Creek Site Mission Creek SE¼NE¼ 25-23N-2W 9,500 220 
Hood Canal, east end. 

12.04 23,800 Same as above. 
Little Mission Creek Site Little Mi sslon SW¼SW¼ 36-23N-2W 1,600 30 1.72 3,300 Water supply for north shore 

Creek Hood Canal area. 
St imson Creek Site Stimson Creek NW¼SE¼ 3-22N-2W 5,100 85 1.72 3,500 Same as above. Suitable for 

partial or complete develop-
ment. 

Shoofly Creek Site Shoofly Creek NW¼SW¼ 18-22N-2W 2,000 30 0.85 1,900 Same as above . 
Gold Creek Site Gold Creek NW¼SE¼ 2l-24N-1W 2,700 100 1.36 3,900 Water supply for area west of 

Bremerton. 
Tahuya River Diversion Tahuya River SW¼ 20-24N-1W Diversion 5.8± 15,400 Bremerton water system . 

structure 
Mission Creek Diversion Mission Creek NE¼NW¼ 32-24N-1W Diversion 1.8± 4,900 Bremerton water system. 

structure 
Small Lower Tahuya River Tahuya River NW¼SW¼ 5-22N-2W 11,100 340 37.70 84,000 Water supply for Tahuya 

Site Peninsula and recreation. 
Large Lower Tahuya River Tahuya River SW¼ 12-22N-3W 111,700 1,620 42 .21 94,300 Same as above. 

Site 
Rendsland Creek Site Rendsland Creek SW¼NE¼ 17-22N-3W 10,200 225 7 . 39 18,400 Water supply for Great Bend 

area, east shore Hood Canal 
and recreation. 

North Branch Anderson North Branch NB-NE¼ 21-24N-2W 2,700 60 1.68 3,800 No specific use at present. 
Creek Site Anderson Creek 

South Branch Anderson South Branch Center 21-24N-2W 5,500 95 2.03 4,800 Same as above. Su itable for 
Creek Site Anderson Creek partial or comp lete develop-

ment. 
Harding Creek Site Harding Creek SW¼SW¼ 9-24 N-2W 2,600 50 1.27 2,900 Water supply and/ or power. 
East Branch Stavl s Creek S tavl s Creek NW¼SE¼ 36-25N-2W 6,200 110 3.28 7,000 No specific use at prese11t. 

Site 
West Branch Stavis Creek S tavl s Creek SE¼SE¼ 35-25N-2W l, 700 40 1.71 3,600 Same as above . 

Site 
Seabeck Creek Site Seabeck Creek NE¼NE¼ 31-25N- 1W 1,800 40 2.30 4,400 Wale- supply for Seabeck area. 
Upper Big Beef Creek S Ile BI g Beef Creek SE¼NE¼ 5-24N-1W 800 80 7.62 16,700 Recreation. 
Middle Big Beef Creek Site BI g Beef Creek NE¼SW¼ 34-25N-1W 5,400 110 11.54 24,600 Suitable for partial or complete 

development. 
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Table 54. POTENTIAL STORAGE SITES IN THE REPORT AREA. (continued) 

Estimated 

Stream or 
Approximate Storage Inundated Tributary potential 

Name (owner) dam location capacity area drainage mean annual Remarks 
drainage Sec. Twp. Rge Acre-feet Acres area run-off 

Sq. Mi. Acre-feet 

KITSAP PENINSULA (continued) 

Lower Big Beef Creek S Ile B lg Beef Creek SE:1-SW¼ 22-25N-1W 6,900 150 13.30 27,700 Suitable for partial or complete 
development. Water supply. 

Anderson Creek Site Anderson Creek SW¼SW¼ 13-25N-1W 2,600 so 3 .38 5,000 Same as above . 
Jump-off Creek Site Jump-off Creek SW:1-SE¼ 27-27N-1E 600 30 0.91 900 No specific use at present. 
Hudson Creek S lte Hudson Creek NE¼SW¼ 13-27N-1E 80 10 0.56 400 No specific use at present. 
Gamble Creek S lte Gamble Creek SW¼NW¼ 29-27N-2E 20,000 525 6 .19 4,600 Recreation and Irrigation. 
Stream No. 201 Site Stream No. 201 SW¼SW¼ 30-26N-2E 600 20 1.74 1,500 No specific use at present . 

Unnamed 
Stream No. 202 Site Stream No. 202 SW:1-NE¼ 25-26N-1E 320 15 1.35 1,300 Same as above. 

Unnamed 
Upper Scandia Creek Site Scandia Creek NE¼NW¼ 34-26N-1E 140 10 2.12 2,300 Same as above. 
Lower Scandia Creek Site Scand I a Creek NE:1-SW¼ 27-26N-1E 80 7 2.18 2,400 Same as above. 
Little Scandia Creek Site Little Scandia NW¼NE¼ 34-26N-1E 80 7 0 .37 400 Same as above. 

Creek 
North Branch Steele Creek North Branch SE¼SE¼ 14-25N-1E 60 8 2.81 3,000 Same as above. 

Site Steele Creek 
South Branch Steele Creek South Branch SW¼NE:1- 23-25N-1E 230 20 1.71 2,100 Same as above. 

Site S tee I e Creek 
Mosher Creek Site Mosher Creek NE¼SW:1- 34-25N-1E 70 7 1.57 1,900 Same as above. 
Barker Creek SI te Barker Creek NW:1-SW¼ 22-25N-1E 130 15 3 . 71 4,200 Same as above. 
West Branch Clear Creek West Branch NE¼SE¼ 8-25N-1E 2,000 75 3.44 4,200 Recreation and water supply. 

Site Clear Creek 
Kochs Creek S lte Kochs Creek NE¼SW¼ 17-25N-1E 60 6 2.04 2,700 No specific use at present. 
Wildcat Creek Site Wildcat Creek NW¼NE¼ 12-24N-1W 1,400 40 5.75 10,200 Water supply Chico area. 

Suitable for partial or com-
plete development. 

Upper Lost Creek Site Lost Creek SW:1-SW¼ 12-24N-1W 2,000 40 2.19 5,200 Same as above. 
Lower Lost Creek S lte Lost Creek SE¼NE¼ 12-24N-1W 1,700 40 2.93 6,800 Same as above. 
Parish Creek Site Par I sh Creek SW¼SW¼ 32-24N-1E 2,000 40 1.53 2,800 Water supply for Garst area. 

Suitable for partial or com-
plete development. 

Ross Creek Site Ross Creek SW¼NE¼ 34-24N-1E 700 30 2.02 3,200 Water supply Port Orchard. 
Upper Blackjack Creek Site Blackjack Creek NE:1-NE¼ 22-23N-1E 350 15 2.66 4,500 Irrigation. 
Lower Blackjack Creek Site Blackjack Creek SE:1-NE¼ 35-24N-1E 1,700 45 12 .13 19,400 No specific use at present. 
Stream No. 281 S lte Stream No. 281 SE¼NW¼ 25-24N-1E 130 7 0.48 700 No specific use at present. 

Unnamed 
Beaver Creek Site Beaver Creek SW:1- NW¼ 21-24N-2E 1,000 25 1.19 1,500 Same as above. 
Slream No. 294-1 Site Stream No. 294 SW¼NE¼ 4-23N-2E 190 6 0.77 1,100 Same as above. 

-1 Unnamed 
tributary to Cur -
ley Creek 

Stream No . 298 Site Stream No. 298 NW:1-NE¼ 3-23N-2E 210 8 0 .37 480 Water supply for Harper area. 
Unnamed 

Stream No. 329 Site Stream No . 329 SW¼NE¼ 13·-2 1N-1E 600 30 1.57 2 ,200 No specific use at present. 
Unnamed 

Warren Creek Site Warr en Creek SW¼SE¼ 22-21N-1E 190 15 0.85 1,200 Water supply for Warren area. 
M Inter Creek SI te M Inter Creek SW¼SE:1- 9-22N-1E 2,800 120 4.43 7,800 Recreation . 
Lackey Creek Site Lackey Creek SE¼NW¼ 31-22N-1E 160 15 2.18 3,600 No specific use at present. 
Stream No. 400 Site Stream No. 400 SW¼SE¼ 28-21N-1W 350 15 1.37 2,200 Water supply for Herron area. 

Unnamed 
Fern Lake Site Rocky Creek NW:1-NW¼ 16-22N-1W 2,400 130 3 .99 7.,000 Enlarge Lake for recreation. 
Rocky Creek SI te Rocky Creek NE¼NE¼ 27-22N-1W 1,300 so 18 .08 3_1,900 No specific use at present. 
Coulter Creek Site Cou I ter Creek SW:1-NW¼ 25-23N-1W 380 25 3.97 74,100 No specific use at present. 
Stream No. 425-7 Site· Stream No. 425 SE¼NW:1- 34-23N-1W 320 15 0.72 • 1,300 Same as above. 

-7 Unnamed 
tributary to 
Coulter Creek 

Stream No . 425-4 Site Stream No. 425 NW¼NE¼ 33-23N-1W 290 15 1.54 2,800 Same as above. 
-4 Unnamed 
tributary to 
Coulter Creek 

Stream No. 425-3 Site Stream No. 425 NW:1-NW¼ 10-22N-1W 150 6 0.63 1,100 Water supply for North Bay 
-3 Unnamed area. 
tributary to 
Coulter Creek 
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Table 54. POTENTIAL STORAGE SITES IN THE REPORT AREA. (continued) 

Name (owner) 

BAINBR IDGE ISLAND 

Port Madison Creek Site 

Stream No. 434 Site 

Stream No. 437 Site 

Stream No. 442 Site 

Stream or 
drainage 

Port Madison 
Creek 

Stream No. 434 
Unnamed 

Stream No. 437 
Unnamed 

Stream No. 442 
Unnamed 

VASHON ANO MAURY ISLANDS 

Stream No. 481 Si te 

Stream No. 482 Site 

Tah lequah Creek Site 

Needle Creek Site 

Stream No. 481 
Unnamed 

Stream NQ. 4 82 
Unnamed 

Tah I equah Creek 

Needle Creek 

Approximate 
dam location 

Sec. Twp . Rge 

NW¼SE¼ 2-25N-2E 

NE¼SE¼ 15-25N-2E 

NW¼SW¼ 26-25N-2E 

NE¼SW¼ 35-25N-2E 

NE¼SE¼ 5- 22N-3E 

SW¼SE¼ 5-22N-3E 

NE¼SE¼ 2-21N-2E 

NW¼NW¼ l 9-23 N-2E 

Storage Inundated 
capacity area 

Acre-feet Acres 

45 

260 

120 

15 

550 

130 

200 

2,800 

3 

25 

6 

2 

15 

6 

9 

70 

145 

. Estimated 
Tr i~utary potential 
drainage mean annual Remarks 

area run -off 
Sq · M 1 • Acre-feet 

0.61 

1.46 

0.53 

0.4 8 

0. 88 

0 .40 

1.13 

2.47 

4 50 No specific use at present. 

1,800 Same as above. 

480 Water supply Winslow area. 

490 Water supply Eagledale area. 

1,000 Water supply for Chautaugua 
area. Other sites possible. 

450 Water supply for El If sport 
area. 

1,4 00 Water supply for Tahlequah 
area. Other sites possib le. 

2,900 Water supply for Colvos-
Cedarhurst area. Other sites 
possible. Suitab le for 
partial or complete develop­
ment. 
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GOLD CREEi< SITE 

l<itsap County Public Utility District No . 1 has pro­
posed the construction of a dam and reservoir on upper Gold 
Creek to provide a water supply system for the area immediately 
west of Bremerton. The site is located approximately one­
quarter of a mi le upstream from gaging station No . 0655 in the 
narrowest part of the gap between Green and Gold Mountains. 
A preliminary engineering report <Beck , 1960) showed that a 
dam at this location would impound runoff from approximately 
1.36 square miles, and with a normal poo l elevation at 808 
feet, would have a capacity to store 2, 700 acre-feet of water. 
By comparison the drainage area actually produces a mean 
annual runoff of 54 inch es or about 3900 acre- feet (1946-
60 period). The proposed rese1·voir capac ity would provide a 
constant usable supply of about 2 .4 million gallons per day 
which allows for approximately 1100 acre-feet of dead 
storage and a continual minimum release of O .3 cfs to sustain 
downstream fish life. 

A superficial investigation of the site indicated that a 
good foundation of basalt bedrock lies close to the existing 
surface. This underlying formation appears to be quite water­
tight so seepage losses from the storage area would probably 
be negligible . The preliminary design study further indicated 
that the dam would need about 100,000 cubic ya1·ds of earth 
fi l l and would use a sp i llway capable of passing llOO cfs. 
This capacity would be more than five times the recorded 
maximum instantaneous flow at Gage No. 0655 (table 10). 

Two pipeline routes are poss ible to deliver the supply 
to the service area. One would follow Lost Creek and terminate 
near the north end of l<i tsap Lake. The other, a shorter route, 
would 1·un about due east from the reservoir to the south end of 
l<itsap Lake. Both routes would require some initial pumping 
to lift the supply about 80 feet from the reservoir to the wate1·­
shed divide. The water would then f low by gravity to the area 
of distribution . To handle peak demand flows, the trans­
mission line would be designed to have a capacity of 6 million 
gal lons per day . 

TAHUYA LAl<E PROJECT 

In 1961 a dam was constructed 011 the Tahuya River a 
short di stance below the confluence of Go ld Creek to deepen 
and enla1·ge Lake ,ahuya for purposes of land development and 
recreation. Located in the SE¼NW¼ sec. 20, T. 24 N., 
R .• 1 W .W .M., this earth-fill structure is seated on basalt 
bedrock and is flanked by compacted layers of glacial till. 
Rising about 25 feet above the bed of the river to an elevation 
of 596 feet, the dam creates a backwater of nearly a mile 
and impounds about 1650 acre-feet at the elevation of the 
spillway crest (590.1 feet). Figure 84 sl1ows the reservoir 
capacity at other elevations up to the top of the dam . The 
reservoir, thus created, eliminated most of the swamp and 
marsh area that surrounded the original lake and provided about 
three mi I es of improved shore I ine for lake- shore property 
development. 

A drainage area of 5. 76 square miles contributes a 
mean annual runoff of about 50 inches or 15 ,400 acre-feet 
to this 1·eservoir. The maximum recorded instantaneous dis ­
charge of the river at Gage No. 0660, located about three­
qua,ters of a mile downstream from the site, was 504 cfs on 
November 3, 1955 . To handle future floods, the structure 
employs a concrete overflow spillway capable of discharg ing 
700 cfs under a head of 4 .15 feet above the normal lake 
level. A Fish ladder is also i ncorporated in the spillway 

structure to allow for passage of anadromous fish. This fish­
way and an outlet pipe permits the structure to pass an additional 
100 cfs. Since none of the stored water is diverted or used 
consumptively, outflow from the reservoir is at all times equal 
to the natural inflow, minu s any change in storage and minus 
any intervening losses th rough evaporation or seepage. 

In 19 50 the City of Bremerton filed an application with 
the Divis ion of Water Resources to divert up to 20 cfs from this 
same general location 011 the Tahuya River to augment their 
existing municipal supply. Under the proposed plans, waters 
from the Tahuya River and up to 5 cfs from Mission Creek 
would be piped to existing facilities at Twin Lakes . Quality 
problems and recent developments, however, make the feasi­
bi lity of such a project somewhat questionable, and it is 
doubtfu I whether it wi II ever be constructed. 

LOWER TAHUYA RIVER SITES 

From a superficial examination, two reservo i r sites 
along the lower reaches of the Tahuya River appear to be 
feasib le. The smal ler of the two projects would involve con­
struction of a dam across a narrow constr iction of the river 
channel where it crosses the west I ine of sec . 5, T . 22 N., 
R. 2 W.W.M . At this location it appears that a dam, 70 
feet high and 700 feet long at the crest, cou ld im pound water 
to an elevation of about 200 feet. Water impounded to that 
elevation would create a lake 2 . 5 miles long with a surface 
area of O. 53 square miles and a volume of about 11,100 
acre-feet. The project would receive runoff from a 3 7. 7 
square-mi le drainage area which in the mean has a potential 
to contribute about 42 inches or 84,000 acre-feet per year 
(1946-60 period) . 

For the larger development, a dam would be constructed 
across the r iver in the SW¼ sec. 12, T. 22 N., R. 3 W.W. 
M., near the location of stream Gage No. 0680. Though this 
site would require a larger dam, the higher cost might be offset 
by greater benefits from the increased storage capacity. 
Topography in the abutment areas indicates that it might be 
feasible to impound water to an elevation as high as 240 feet. 
To maintain wate1· at this level would require a dam approximately 
200 feet high and about 2,000 feet long at its crest. Such a 
structure would create a 6 mile long lake with a surface area of 
about 2 . 54 square miles. Th is artifici al lake would comp I etely 
inundate the reservoir area of the smaller project and would 
have a storage capacity of about 111,700 acre-feet. Potentia l 
mean annua l runoff from the 42 .2 square miles of drainage 
area above this site amounts to 42 inches or 94,300 acre-feet 
so, in an average year, inflow to the reservoir would be 
adequate to rep lace about 85 percent of the total capacity. 

If detailed geologic and engineering studies showed 
either of the sites to be structurally feasible, and if econom ic 
considerations proved such a development to be sound, it 
would be necessary to establish the final size of either pro­
ject according to max imum derivable benefits. 

GAMB LE CREEi< SITE 

Assuming geologic conditions are favorable, the topog­
raphy indicates that a sizable reservoir could be created along 
the lower reaches of Gambl e Creek. The most probable dam 
site is located in the NW¼ sec. 29, T. 27 N., R. 2 E .W.M., 
at a point where the stream passes through a narrow gap about 
one half a mi le above i ts mouth. Here a dam 80 feet high 
and about 600 feet long could impound water to an elevation 
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of 120 feet and create a lake with a surface area of approxi­
mate ly 0 .82 square mile. A reservo ir of this size, having a 
capacity of nearly 20,000 acre-feet, would represent the 
maximum possible development of this site, but it would not 
necessari ly be the most economical. The 6 .19 square-mi le 
drainage area tributary to the site produces a mean annual 
potential runoff of only 14 inches or about 4600 acre-feet 
(1946 -60 period); consequently, it is probab le that it would 
take more than 4 years to initially fill the reservoir . Excess ive 
lo ss through evaporation from this large surface area also might 
tend to make the maximum development undesirable. 

A more practical development might be obtained by lim i t­
ing the reservoir elevation to about 80 feet. At th i s leve l the 
artific ial lake would occupy only half as much area and would 
store about 3900 acre-feet which could normally be replaced 
each year. The smaller proj ect, however, would probably be 
l imited to recreation and irrigation use, since the maximum 
depth of the lake wou ld be only about 20 feet maki ng i t 
undesirable for a domestic water supply reservoir. Whatever 
size the project might be, a few build ings lying in the reser­
voir area would have to be condemned and 2 to 3 mi les of 
highway relocated. 
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WATER QUALITY 

By A. S. Van Denburgh* 

GENERAL 

Al I natural water contains dissolved material. The 
quantity of dissolved material in water rang es from about 
0.001 percent for rainwater to about 30 percent for highly 
concentrated brines. Through experience man has learned that 
many water uses--pr lvate , agricultural, and indu strial--place 
certain limits on the allowable concentration of var ious dis­
solved constituents in water. The State's water supply must 
therefore be monitored, not only to determine the concentration 
of dissolved organ ic and inorganic material but also to aid in 
the protection of future quality. 

The survey of the chemical and physical qualities of 
both ground and surface waters of the l<itsap Peninsula and 
certain adjacent islands was a cooperative project by the Wash­
ington State Division of Water Resources and the United States 
Geological Survey. Because l ittle basic data were available 
before the project's start, an intensive program of water-
qual ity data collect ion was necessary . This program involved 
sampling and later resampllng of 19 streams and one lake. In 
addition, 39 ground-water sources (38 wells and one spring) 
were sampled. Compilations of the chemical and phys ical 
data for the surface and ground waters, along with interpre­
tation of these data, appear on the following pages. 

EXPRESSION OF WATER-QUALITY DATA 

The analyses In tables 55 and 56 show the concen­
tration of as many as 19 constituents or properties of each 
water sample. Chemical constituents, dissolved solids, and 
hardness of water are reported in parts per million (ppm). A 
part per million is a unit weight of a constituent in a million 
un it weights of water. 

Iron concentrations are assumed to represent i ron in 
solution at the time of sample collection, un less they are 
termed "total i ron". The term "total iron" applies to iron con­
centrations in samp les that are turbid or that contain sediment 
at the time of collection . The distinction is made because 
both the material forming the turbid suspension and the sedi­
ment can con tain Iron which contributes to the reported iron 
value. 

Either of two methods is used to determine the dis­
solved-solids content of a water sample. The determined con ­
stituents are added together or a known volume of sample is 
evaporated and weighed. Determinatior,s made by the two 
methods usually differ by less than 10 percent. However, i n 
some water the high content of organic or colloidal material or 
appreciable quantities of certain inorganic constituents will 
produce a significant numerical difference between these two 
expressions of dissolved material. Only the calculated values 
(sum of determined constituents) for dissolved-solids contents 
wl II be referred to in this report un less otherwise noted. 
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The hardness-of-water determinat ion involves measure­
ment of the combined concentrations of calcium and magnesium. 
These two constituents are the ones primarily responsible for 
hardness, a characteristic that is ind icated by the deposition 
of calcium compounds in hot water li nes and other heat 
exchange equipment and by excessive soap consumption. 
Hardness data are reported as the calcium carbonate equiva­
lent of the concentration of calcium plus magnesium. 

Several properties of water are not expressed in parts 
per million units. Specific conductance, for example, is 
expressed in mlcromhos at 25° C. Th is determination is 
simply the measure of how readily an electric current will pass 
through water. In general the greater the amount of dis solved 
material in the water the more readily an electric current will 
pass through it. Specific conductance is thus a rough meas­
ure of the amount of dissolved material in water. Numerically, 
the dissolved-sol ids content of water usually is about two­
thirds to three-fourths of the specific conductance value. The 
pH of water, a measure of its acidity or alkalinity, is expres­
sed in tenns of pH units, which express the negative loga­
rithm of hydrogen-ion (H+ ) concentration. The color of a 
water Is based on compar ison with a standard color intensi ty 
scale and is reported in color units. 

WATER QUALITY STANDARDS · 

Many mandatory and recommended standards have been 
established for dr inking water as well as for water utiliz.ed in 
specific industrial applications. The revised drink ing water 
standards of the U.S. Public Health Serv ice (1962) are 
shown in Tables 57 and 58. These limits in general have 
been adopted throughout the United States as standards of 
drinking water qua I ity. In 19 50 the American Water Works 
Assoc iation published a compilation of water quality toler­
ances for various industrial applications. A part of this com­
pilation is shown in Table 59. The data are useful in pre­
dicting the suitability of a specific water supply for a spec ific 
industrial application. 

No universally used class ifi cation of the degree of 
water hardness is available, because the requ irements for dif­
ferent industrial applications vary so widely (see Table 59). 
However, water having less than 60 ppm of hardness is gen­
erally considered to be soft , whereas a value between 61 and 
120 ppm indicates moderate hardness. Water in the 61 to 
120 ppm range is still suitable for many purposes without 
treatment. However, if hardness exceeds 120 ppm, soften­
Ing i s profitable for some uses, and if hardness is greate.r 
than 180 ppm the water is considered very hard, and it re­
quires treatment for almost all purposes. 

*Geologist, U. S. Geo logical Survey , Water Resources 
Div isi on, Tacoma, Washington. 

DNR-00003928 



150 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Table 55. ANALYSES OF GROU ND-WATER SAMPLES FROM THE KITSAP PENINSULA AND ADJACENT ISLANDS, WASHINGTON 
(analyses by the U. S. Geological Survey). 

Ill-
en "' 

OJ -;;;-, r;:: 
-0 "' 0 = > C: Ill ~ ~ en o:; ::: QJ - ·::- ~ 

-5-
:::, ~ 

C: .0 ~i~ 
0 "' C: 0 "' Sample ~ 

::: E 0. ~ <!)- "';:: 
Well (lJ <1J .s.o~ collection 3 Si lica I ran Calci um Magnesium i! Owner . "' "' -0~ 0. I .~"'C ~ )( - (lJ ,.__ 

number 0 (lJ C: = C: o2~ en C date .., (5 i02) (Fe) ( Ca) (Mg) 0 :::, 
V) .~ .I...> -- Ill · - "' ... - 0 0. 

"' 
o.o~ 3::~ ;: ~ 0 ... E 0..0 "' en ., 
<( "' .:: <.!l- I-

0 

1 20/ lW-llC Peninsula School 220 224 198-224 Qc 3/ 1/ 61 49 32 0.26 7.5 6.5 
District No. 401 

2 20/ 1W-24F 75 285 70-180 Qss? 3/ 1/ 61 49 41 0 .13 30 7.6 

3 21/ 1W-2C Peninsula School 50 158 82-88 Qc 3/ 1/ 61 49 28 0.02,ly 11 5.9 
District No. 401 

4 21/ l-35D Shorewood Beach 25 432 358-378 Below Qss 3/ 1/ 61 51 41 0.62 21 15 
Water Company 

6 21/ 2-lL 300 180 170-180 Qc 3/ 3/ 61 47 3 8 0.48 5.5 5.6 

5 21/ 2-8 C Gig Harbor Water 60 375 73-75 Qss 3/ 2/ 61 50 34 0.22 12 6.9 
Department 

7 22/ 2W-1C Terra Linda 15 42 ? Above Qc 3/2/61 50 21 0.02 9.0 3.6 
Au to Court 

8 22/ 3W-26Q 10 55 51-55 Above Qc? 3/ 2/61 48 19 0.20 11 4.4 
8/ 16/61 52 19 0 .2 1 !Y 3 1 13 

9 22/ l-1M2 40 62 55-62 Qss 10/ 4/60 54 29 0.11 14 3.8 
5/ 25/ 61 56 -- -- -- --

10 22/ l-8Hl 305 100 80-100 Qc or 3/ 1/ 61 48 20 0.05 6.0 2.9 
above 

11 22/ 1-12D2 25 353 343-353 Below Qss 10/ 4/60 50 38 0.09 12 1.5 
5/25/ 61 51 -- -- -- --

12 22/ l-12R2 120 18 8-18 Ab ove Qc 10/ 4/ 60 58 18 0.03 15 1.8 
5/ 25/61 58 -- -- -- --

13 22/ 3-16Fl Queens City 50 462 445-460 Below Qss 12/16/ 59 54 41 1.3 !:I 45 19 
Broadcasting Co. 7/ 5/60 66 -- -- -- --

14 23/ 2W-13Hl Wash. State Dept. 400 180. 170-180 Qc 5/ 23/61 48 24 0.04 10 4.4 
of Institutions 

15 23/ 1-70 Sunnyslope Water 470 219 102-119 Qc 3'/2/ 61 40 25 0.01 9.0 4.5 
Development Co. 

16 23/1-l0Al 215 184 174-184 Qc or Qss 2/ 28/ 61 50 24 0.01 10 7.1 

17 23/l-26H2 190 90 55-70 ? Qc 2/ 28/61 49 36 0 .81 !Y 8.0 7.1 

18 23/2-2C3 ? ? ? Qss? 10/4/ 60 54 33 0.05 15 a.a 
5/ 25/6 1 54 -- -- -- --

19 23/ 2-28K3 340 98 ? Qc 3/ 2/61 45 24 0.01 6.5 3 .9 

20 23/ 3-29Q Ki ng Co. Water 125 ± 0 0 Qc 3/ 3/ 61 47 28 0.0l!Y 10 8.6 
SPRING Distri ct No. 19 25 

21 24/1W-2G 390 65 60-65? Above Qc 2 / 28/ 61 -- 20 0.16 !Y 12 3.2 

22 24/ 1W-7Cl 500 140 137-140 Qc 2 / 28/ 61 47 21 0.07 8.0 5.1 

23 24/1W-29Ql 525 85 15-28 Above Qc 10/4/60 51 17 0.85 !Y 22 1.5 
5/ 25/ 61 51 -- -- -- --

a/ Geologic source detennlned by use of chemical and (or) geologic lnfonT1atlon . 
- Qc and Qss are geologic symbols for the Col vos Sand and Salmon Springs(?) Dr ift. 

jy Total Iron (concentrations not footnoted represent Iron In solution at the time of sample collection). 

Sodium 
C Na) 

4.5 

10 

5.5 

10 

5.0 

5.5 

3.0 

22 
60 

4.6 
--
3.0 

19 
--

11 
--

43 
--
3.1 

3.7 

4.3 

3.7 

7.8 
--
3.6 

6.0 

7.1 

3.3 

7.9 
--
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WATER QUALITY 151 

Parts per mill Ion 

Blear- Dissolved Solids Specific 
Potassium bonate Carbonate Sulfate Chloride Fluoride Nitrate Pho sphate Hardness conduct- pH Color 

(HC03l Residue (as CaCQ3) ance 
Calculated on evap. (M lcromhos 

at 180 °c at 25°C) 

0. 8 64 0 0.2 2.5 0,1 0.6 0 .08 87 83 46 111 7.2 0 

4.9 156 0 0.4 2 .8 0.1 0.7 0 .49 175 171 106 250 7.8 5 

0 .2 73 0 0.0 3 .5 0. 1 0.1 0 .08 90 83 52 125 7.6 0 

3.4 163 0 0.4 4.5 0.1 0 .2 0.39 177 168 112 258 7 .7 10 

1.0 42 0 11 2 .8 0.1 0 .1 0.18 91 90 36 104 7.4 5 

1.8 83 0 0.4 2.2 0.1 0.3 0.87 105 99 58 141 7.8 0 

0.0 47 0 0 .2 2 .2 0.0 2 .0 0 .03 64 64 38 91 6.6 0 

0 .4 90 0 3.6 13 0.1 0.0 0 .35 118 113 46 189 7.9 0 
1.4 76 0 19 132 -- -- -- 312 -- 132 595 7.5 --
1.8 70 0 4.8 1.8 0.1 0.1 0.28 94 92 50 122 8.1 5 
-- 70 0 -- -- -- -- -- -- -- 50 124 8.0 --

0.0 29 0 0.2 3 .0 0.0 6.0 0 .07 55 59 27 73 7.4 0 

2 .6 92 1 0.8 1.5 0.1 0.1 0 .27 122 120 36 151 8.3 5 
-- 92 1 -- -- -- -- -- -- -- 35 152 8.3 --

0.9 46 0 15 9.0 0 .0 4 .9 0.04 99 100 45 151 6.3 5 
-- 54 0 -- -- -- -- -- -- -- 48 146 6 .5 --

7.4 346 0 0.3 8.8 0.3 0.5 0.59 338 346 190 545 7 .6 10 
-- 330 0 -- -- -- -- -- -- -- 184 511 7.8 --

0.4 60 0 0.0 1.5 0 .1 0.2 0. 15 74 76 43 97 7.8 0 

0.5 60 0 0.4 1.2 0.0 0 .1 0.11 75 68 41 99 8.0 0 

0.8 72 0 1.8 2.0 0; 1 0 .1 0.28 85 85 54 124 7 .6 0 

1.0 62 0 4 .4 2 .0 0 .1 0.2 0.11 94 96 49 115 7.2 20 

2.1 105 0 3 .6 1.5 0.1 0.1 0.43 124 120 74 176 8 .1 5 
-- 106 0 -- -- -- -- -- -- -- 74 178 7 .9 --

0 .2 35 0 2.4 3.8 0.1 4.4 0.09 66 70 32 85 7.3 0 

1.2 44 0 20 6.0 0.1 10 0.07 112 116 60 158 7.3 5 

0 .3 50 0 6.8 5.2 0 .1 2 .0 0.00 82 88 43 123 6.1 0 

o.o 56 0 0.2 1.2 0 .0 0 .3 0.26 67 65 41 93 7.7 0 

0.3 90 0 4.4 1.2 0.0 0.1 0.06 98 98 61 152 7 .9 5 -- 92 0 -- -- -- -- -- -- -- 62 155 8 .1 --
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152 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Table 55. ANALYSES OF GROUND-WATER SAMPLES FROM THE KITSAP PENINSULA AND ADJACENT ISLANDS, WASHINGTON 
( analyses by the U. S. Geo log ical Survey). ( Continued) 

QJ- '-- G:: ,:, <IJ ., "'I 
:, ::,. C> OJ ~ Qi ~ ~ OJ 

-:5-:i - -E~ 01 QJ ~-,;-::: :, ~ 
0"' Sample ~ C: .c ?1 0 "' <= "';i: ·- E n;i V ~ ., ·- .a a.:, Well Owner • V> - a1: -~ "C collection "' Si li ca Iron Calcium Magnesium Sod ium E C 

number X QJ c =c 0, C: 
date :;; CSI02) (Fel (Cal (Mg) (Na) "'., 0 > ·- OJ · - ., OJ "' 0 :, 

(/) ~ 5._g- ~- o~> - 0 C. "' ~ 0 ~ w "' ~"' ;i: ~ ., 0, 

·= <!l- t-0 

24 24/1W-35Pl 330 87-1/ 2 74-79 Above Qc 10/ 4/6 0 49 21 1.3 E.i 7.0 2.7 2.8 
5/25/61 50 -- -- -- -- --

25 24/ l-25Ml Town of Port 20 832 805-832 Qss 3/3/61 49 35 0.04 18 3.6 5.5 
Orchard Wei I 6 

26 24 / l-26Nl Wilkins Dist. Co. 20 197 88-190 Qss 10/ 4/ 69 47 36 0.05 18 3.2 5.1 
4/ 26/61 49 -- -- 17 4.1 --

27 24/1-33K5 City of Bremerton 35 587 .? Qss 12/16/59 54 31 0.01 15 2.6 6.9 
Wel l 5 6/ 3/ 60 54 -- -- -- -- --

28 24/2-33Hl 20 134 133-134 Qss 2/ 28/ 61 51 38 0 .0.6 15 2.2 17 

29 25/ l-9Gl 80 164 135-140 Qss 6/3/60 58 37 0.08 13 6.6 6.3 
10/ 5/ 60 54 -- -- -- -- --

30 25/ l-23K 190 69 ? Qc ? 2/ 28/ 61 47 20 3.3 E.i 10 6.1 4.7 

31 25/2-26K 120 175 171-175 Qss 2/ 1/ 61 50 35 0.45 18 5.8 5.6 

32 25/ 2-35H3 Baxter-Wycoff Co. 10 813 90-105 Qss and 10/ 5/ 60 53 26 0 .04 E_/ 20 12 18 
&697-780 below 5/ 25/ 61 56 -- -- -- -- --

33 25/ 2-35M2 260 148 143-148 Qc 2/ 27/ 61 50 28 2.3 E.i 11 12 7.5 

34 26/l-13Jl 310 144 130-144 Qc 2/28/61 48 24 0.15 8.0 4 .0 4.0 

35 26/l -36Pl U.S. Navy 14 380 ? Qss 10/5/60 53 33 0.24 28 5.3 20 
5/25/61 55 -- -- -- -- --

36 26/ 2-lOQl 125 260 254-260 Qs s 2/27/61 48 35 0.59 9.0 8.7 6.0 

37 27/2-25 Nl State of Wash. 5 298 266-272? Qss ? 2/27/61 52 39 0.15 14 9.2 16 

38 27/ 2-28Gl 165 134 128-134 Qc 2/ 27/ 61 47 28 0.27 7.5 6.4 4.5 

39 28/ 2-35M2 150 107 103-107 Qc 2/27/61 49 31 0.04 15 11 7.6 

a/ Geologic source detennlned by use of chemical and Corl geologic Information. 
Qc and Qss are geologic symbols for the Colvos Sand and Salmon Springs(? ) Ori~. 

b/ Total Iron (concentrations not footnoted represent Iron In solution at the time of sample collection). 

DNR-00003931 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



WATER QUALITY 153 

Parts per million 

Bicar- Dissolved Sol ids Specific 
Potassium bonate Carbo nate Sulfate Ch loride Fluoride Nitrate Phosphate Hardness conduct- pH Color 

(Kl (H C03) <C0 3) (S04) <CIJ CF) (N03l CP0 4) Res idue (as CaC03) ance 
Calculated on evap. (M icromhos 

al 180 °C at 2 5°C) 

0.4 3'1 0 0.8 2 .5 0.0 4 .0 0 .02 58 60 29 74 7.0 5 
-- 46 0 -- -- -- -- -- -- -- 35 87 7.2 --

1.4 81 2 1.2 1.2 0.0 0.1 0.34 108 105 60 142 8.4 0 

1.3 79 0 3.6 1.8 0 .1 0.3 0.35 109 108 58 137 8.0 5 
-- 79 1 -- -- -- -- -- -- -- 59 138 8.4 --

1. 7 69 2 3 .4 1.5 0.3 0.0 0.38 99 101 48 129 8.3 0 
-- 70 2 -- -- -- -- -- -- -- 48 133 8.4 --

2.0 95 2 0.0 4.8 0.1 0.1 0.91 129 119 46 168 8.5 5 

3.0 88 0 0.4 2 .5 0 .1 0.5 1-.1 114 108 60 145 7.7 5 
-- 89 0 -- -- -- -- -- -- -- 59 1'18 7.9 --

0.4 65 0 3.2 2.2 0.0 1.4 0.08 80 81 50 121 6.8 5 

2.0 91 0 4.0 2 .8 0.2 0.3 0.39 120 113 69 159 7.3 10 

2 .0 154 0 6.6 5.2 0.1 0.1 0 .19 166 164 100 26'1 8.2 0 
-- 154 0 -- -- -- -- -- -- -- 100 263 8.2 --

0.6 89 0 5.8 6.0 0.1 5.3 0.11 120 114 77 184 7.4 10 

0.4 34 0 0.2 6.2 0.0 10 0.11 74 70 36 101 7.5 0 

1.9 129 0 0.4 22 0.1 3.4 2.0 180 182 92 274 7.6 5 
-- 130 0 -- -- -- -- 2.1 -- -- 92 266 7 .8 --

2 .0 72 0 7.0 4.8 0 .1 0.2 0.24 109 103 58 146 7.4 5 

3.2 126 0 0.0 5.5 0 .1 0 .1 0.82 150 149 73 213 8.1 5 

0.8 56 0 5.6 2.0 0.1 0 .5 0.16 84 85 44 110 7.8 5 

2.5 86 0 15 8.2 0.1 0.9 0.26 134 128 82 200 7.9 0 
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154 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Table 56 . ANALYSES OF SURFACE WATER FROM THE KITSAP PENINSULA AND ADJACENT ISLANDS, WASHINGTON. 
(Analyses by the U. S. Geological Survey). 

C: QJ QJ 
?; 'c G: ~ 'tu QJ 'vi o..- 0 C: ~ ..0 

~ 1a] -0 - 0 E E C ]~ ~ ::, "' C: ~ 
ll) VI•- 0 

.3 Silica Iron Calcium Magnesium Sod ium 
Sampling site location i? E E :;:; QJ ~ 

2 VI~ -~~ ~ 
0 !l QJ ~ CS I02l (Fel (Cal (Mg) (Nal 

·.;; ~ "' 0. QJ ~ "' 0 0. o- -t5 E 6- -0 ~ 
Cl QJ ~ 0 QJ <1J § C ~"'"' ~ QJ 

E o ..,~ - "' 
0 OJ~ ~ E o 0. ns~~ 0. :;; 

E 2 'Z .:0 
"' 

(1J a. ·- E Vl ::, 'tu ~ :: V'I "' U1 U1 w -3 3: 

KPl Un ion Ri ver At McKenna Falls (24/ 1W-34Gl 3 .16y 2/ 3 / 61 20-30 43 11 .16~ 6.5 1.5 1.6 
8/16/61 3-8 65 11 .22 8 .5 2.3 2.0 

KP2 Un ion River 1.5ml. NofBelfair 19 .2 .1/ 2/ 1/61 75-100 44 -- -- 5.0 1.6 --
( 23/1W-20Gl 8/ 16/ 61 30-50 53 -- -- -- -- --

KP3 Tahuya Ck. 3 mi. NE of Tahuya 42.3 2/ 2/61 300-600 44 -- -- 2.5 0.5 --
(2 2/3W-13C?) 8/ 16/61 10-15 58 -- -- -- -- --

KP4 Dewatto Ck . 2 ml . NE of Dewatto 18.4 2/ 2/ 61 450 c/ 43 7.9 0 .10~ 3.0 0.4 1.0 
(23/ 3W-23FJ 8/ 16/61 18 ~ -- 18 -- 8.0 3.2 2.4 

KP5 Anderson Ck. 0 .8 ml. NE of Holly 5.58 2/ 2/ 61 50-75 44 -- -- 3.0 0.8 --
( 24/ 2W-l 7NJ 8/ 16/ 61 5-10 54 -- -- -- -- --

KP6 Seabeck Ck. 1 ml. SW of Seabeck 4.76 2/ 2/ 61 40-60 43 -- -- 2 .0 0 .4 --
(25/ 1W-29EJ 8/16/ 61 0.5-1 53 -- -- -- -- --

KP? Grover ' s Ck. 3 ml . SW of Kingston 6 .45 2/27 / 61 10-15 42 -- -- 6.5 3.4 --
(26/ 2-4Ml 8/ 15/ 61 1-2 60 -- -- -- -- --

KP8 Dog fl sh Ck. 1 ml. 'N of Poulsbo (26/ 1-llP) 5.01 2/ 1/ 61 30 cl 44 18 0.45!!_/ 9.5 5.2 3.5 
8/15/ 61 3 E.I 60 28 -- 12 8 .. 1 5.0 

KP9 Clear Ck. 1.2 ml. NE of Sil verdale 7.46 2/ 1/ 61 10-20 44 -- -- 5.0 2.5 --
(25/ l - 16C) 8/15/61 5-10 58 -- -- -- -- --

KPlO Kitsap Lake 1.1 m I. NW of Bremerton -- 2/ 1/ 61 -- 42 -- -- 7.0 2.6 --
(24/ l-8Pl 8/16/61 -- 72 -- -- -- -- --

KPll Ch ico Ck. 1 . 6 m I . NW of Bremerton 12.2 2/ 1/ 61 50-75 44 -- -- 5.5 1.4 --
(24/ l-8El 8/16/61 2 El 58 -- -- -- -- --

KP12 Blackjack Ck. At Port Orchard (24/ l / 26JJ 12.3 1/ 31/ 61 75-150 46 11 0 .45b/ 5 .0 1.4 2.0 
8/ 15/ 61 15 58 24 -- 8.5 5.3 4.2 

KP13 Curley Ck. 0 . 9 ml. SW of South Colby 12.4 1/,31/6 1 50-75 45 -- -- 4.5 2.4 --
(23/ 2-4F) 8/15/ 61 5 63 -- -- -- -- --

KP14 Olalla Ck. 1.5 ml. W of Ol alla (22/ 2-58) 3.88 1/ 31/ 6 1 15-20 46 -- -- 5.0 2.5 --
8/ 15/ 61 5-10 57 -- -- -- -- --

KP1 5 Artondale Ck. At Artondale (21/l-13PJ 2.64 2/ 2/ 61 10-15 43 -- -- 4.5 2 .1 --
8/ 15/ 61 .0.5-1 59 -- -- -- -- --

KP16 Burley Ck. At Burley (22/l-12DJ 10.7 1/31/61 79c; 46 -- -- 5.5 2.5 --
8/ 15/ 61 19~ 55 -- -- -- -- --

KP17 Minter Ck. 3.2 ml. W of Purdy (22/l -20Kl 15 .0 2 / 2/ 61 75-100 43 -- -- 3.0 1.0 --
8/15/61 20 54 -- -- -- -- --

KP18 Coulter Ck . 2 .5 ml. SE of Belfair 3.40 2/ 1/ 61 7 5-100 43 -- -- 2.5 0.6 --
(22/lW-98) 8 / 16/ 61 10-15 55 -- -- -- -- --

BAl Unnamed Ck. 0 .5 ml. E of Fletcher Bay 0.92 2/ 1/ 61 15-20 44 -- -- 5.5 2.2 --
(25/ 2-20J) 8/15/ 61 0.5-1.5 59 -- -- -- -- --

VAl Judd Ck. 2. 5 m I. S of Vashon (22/ 3-7 L) 4.13 2/ 2/61 10-15 44 12 0 .27.!!f 5.5 2.6 2.6 
8 / 16/6 1 1-3 59 29 -- 9.5 6.6 5.1 

VA2 Unnamed Ck. 2 .5 ml . N'W of Vashon 2.70 2/ 2/ 61 20-30 44 -- -- 5,0 2.8 --
(23/ 3-18Nl 8/16/ 61 2-4 55 -- -- -- -- --

y U.S . Geological Survey drainage area figures. All others determ ined by Wash ington State Department of Conservation, Divisi on of Water Resources . 

!!f Total Iron (concentrallon not footnoted represents iron In solution at the time of sample collection). 

y Measured value from records of U. S. Geolog ica l Survey . 
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WATER QUALITY 155 

Parts per million 
Dissolved So lids 

Speci flc Blear-
Potass ium bonate Carbonate Sulfate Chloride Fluoride Nitrate Phosphate 

Calculated 
Residue Hardness conduct- pH Color 

(Kl (H C03l (C03) (S04) (Cl) (F) {N03l ( P04 l on evap . {as CaC03) ance 
at 180°C {Micromhos 

at 25°) 

. 
£).5 27 0 3.2 1.0 0.2 0.4 0.05 39 45 22 52 7.3 5 
0.0 36 0 3.6 1.2 -- 0.1 0.00 47 -- 30 69 7.5 10 

-··- 24 0 -- 1.0 -- -- -- -- 41 19 47 7.1 25 
-- -- -- -- -- -- -- -- -- -- -- 83 -- 5 

-- 12 0 -- 1.0 -- -- -- -- 26 8 23 6.9 15 
-- -- -- -- -- -- -- -- -- -- -- 61 -- 5 

0 .1 12 0 0.4 1.0 0.2 0.3 0 .38 21 30 9 23 6 .9 15 
0.1 44 0 0.4 1.0 -- 0.1 0 .0 5 55 -- 33 74 7.4 5 

-- 15 0 -- 0.8 -- -- -- -- 27 10 28 6.9 .20 
-- -- -- -- --. -- -- -- -- -- -- 85 -- 5 

-- 9 0 -- 0 .8 -- -- -- -- 25 6 22 6.7 15 
-- -- -- -- -- -- -- -- -- -- -- 65 -- 5 

-- 25 0 -- 3.2 -- -- -- -- 86 30 76 6.7 150 
-- -- -- -- -- -- -- -- -- -- -- 140 -- 60 

1. 6 44 0 8 .0 3.0 0.3 4 .1 0 .18 75 98 45 105 7.1 80 
1.3 77 0 4 .6 2.8 -- 0.6 0.30 101 -- 64 140 7.6 35 

-- 26 0 -- 1.8 -- -- -- -- 53 22 59 7.1 40 
-- -- -- -- -- -- -- -- -- -- -- 97 -- 20 

-- 36 0 -- 2.0 -- -- -- -- 55 28 69 7. 1 20 
-- -- -- -- -- -- -- -- -- -- -- 78 -- 10 

-- 24 0 -- 1.2 -- -- -- -- 40 20 ,48 7.3 20 
-- -- -- -- -- -- -- -- -- -- -- 76 -- 5 

1.0 18 0 3.6 1.5 ' 0 . 1 1.8 0.13 36 61 18 48 6.9 60 
0.7 54 0 2 .8 2. 2 -- 0.7 0.16 76 -- 43 101 7.5 25 

-- 20 0 -- 2.2 -- -- -- -- 57 21 58 7.0 60 
-- -- -- -- -- -- -- -- -- -- -- 81 -- 35 

-- 25 0 -- 2.0 -- -- -- -- 63 23 59 6.8 80 
-- -- -- -- -- -- -- -- -- -- -- 83 -- 30 

-·· 20 0 -- 2.5 -- -- -- -- 61 20 51 6.7 120 
-- -- -- -- -- -- -- -- -- -- -- 118 -- 40 

-- 30 0 -- 2.8 -- -- -- -- 60 24 65 7.1 70 
-- -- -- -- -- -- -- -- -- -- -- 94 -- 20 

-- 14 0 -- 1.5 -- -- -- -- 38 12 35 6.8 35 
-- -- -- -- -- -- -- -- -- -- -- 81 -- 10 

-- 11 0 -- 1.2 -- -- -- -- 28 8 26 6 .8 30 
-- -- -- -- -- -- -- -- -- -- -- 77 -- 10 

-- 18 0 -- 2.5 -- -- -- -- 58 22 66 6.8 45 
-- -- -- -- -- -- -- -- -- -- -- 124 -- 35 

1.4 16 0- 12 3.2 0 .3 3 .2 0.08 51 61 24 72 6.8 35 
1.1 57 0 8.6 3.2 -- 0.6 0 .. 12 92 -- 50 118 7.6 50 

-- 18 0 -- 3.0 -- -- -- -- 59 24 70 7.1 35 -- -- -- -- -- -- -- -- -- -- -- 162 -- 10 
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Table 57. U.S.PUBLIC HEALTH SERVICE 
DRINKING-WATER STANDARDS. a/ 

Maximum allowable 
Const ituent concentration in 

parts per mil lion 

Mandatory Recommended 

Alkyl benzene sulfonate (ABS) -- 0.5 
Arsenic ( As) 0.05 0.01 
Barium ( Ba) 1.0 --
Cadmium (Cd) 0 . 01 --
Carbon chloroform extract ( CCE) -- 0.2 
Chloride < Cl) -- 250 
Chromium ( cr+-6) 0.05 --
Copper ( Cu) -- 1.0 
Cyanide (CN) 0.2 0.01 
Iron (Fe) -- 0.30 
Lead (Pb) . 0.05 --
Manganese ( Mn) -- 0.05 
Nitrate ( N03) -- 45 
Phenols -- 0.001 
Selenium ( Se) 0.01 --
Sliver ( Ag) 0.05 --
Sulfate (S04) -- 250 
Total dissolved solids -- 500 
Zinc (Zn) -- 5.0 

Table 58. U.S. PUBLIC HEALTH SERVICE 
RECOMMENDED UPPER CONCENTRATION 
LIMITS FOR FLUORIDE IN DRINKING WATER y 

Annual Average of Maximum Daily 
Air Temperature (°F) 

50 .0 - 53. 7 
53.8 - 58.3 
58.4 - 63.8 
63. 9 - 70 .6 
70. 7 - 79 .2 
79.3-90.5 

Parts per ml Ilion 
Fluoride ( F) 

1. 7 
1.5 
1.3 
1.2 
1.0 
0. 8 

GROUND-WATER QUALITY 

Thirty-nine ground-water sources (38 wells and one 
spring) on the Kitsap Peninsula and certain adjacent Islands 
were sampled for chemical analysis ( table 55). Many of 
the same sources were resampled 6 months later to check for 
variation in concentrations of chemical constituents . The 
sampling po ints are well distributed throughout the area Cfig. 
85). As a result, the characteristic chemical qual ity of 
ground water from the principal water-producing zones in use 

y Data after U.S. Publ[c Health Service, 1962. 

EXPLAllATION 

@ Above Calves Sand 

-"' Calves Sand 

? Source uncertain 

• s 

Figure 85. LOCATION OF WELLS AND SPRING SAMPLED 
FOR CHEMICAL ANALYSIS, AND GEOLOGIC 
SOURCE OF GROUND-WATER SAMPLES, 
(Numbers refer to list in table 55). 

at the time of this study has been reasonably well defined. 
Furthermore, these data suggest the chemical characteristics 
and the problems that will be-found In future search for more 
water. 

GENERAL CHEMICAL CHARACTERISTICS 

The chemical quality of ground-water samples col­
lected as part of this study in general can be classified as 
good. In most samples the dissolved-solids content is less 
than 150 ppm, and the pr incipal constituents are calcium 
(Ca+ 2), magnesium (Mg+2) , bicarbonate (HC03-l), and 
silica (Si02) (see tables 55 and 60). 

The suitabi I ity of water for industrial and domestic 
uses depends largely on the concentration of con stituents dis­
solved in the water and on various properties of the water. 
Water qual ity tolerances for several industr ia l applications 
are given in Table 59. A brief discussion of several of the 
important constituents and properties of Kitsap Pen insula 
ground water follows. 

CHARACTER OF SPECIFIC CONSTITUENTS 

SILICA 

Although sl I ica is neither physiologically significant 
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'fable 59. WATER QUALITY TOLERANCES FOR INDUSTR IAL APPLICATION. Allowable limits in parts per million, except pH, color, and turbidity.~ 

Iron, Bicar-
11\dustrial Appl icat ion Silica 

manganese , bonate Carbonate Total Hardness Alkalinity 
or iron + Calcium Fluor ide (as (as CaC03) (SI02) (Ca) (HC03J (C03l solid s 
manganese CaC03) 

AIR CONDITIONING -- 0.5 -- -- -- -- -- -- --

BAKING .!1/ -- 0.2 -- -- -- -- -- 4 --
BO ILER FEED: 0-150 psi 40 -- -- 50 200 -- -- 75 --

150-250 psi 20 -- -- 30 100 -- -- 40 --
250 psi & up 5 -- -- 5 40 -- -- 8 --

BREWING !!.f: Light beer -- 0.1 100-200 -- -- l.O 500 -- 75 

CANNING !!.f: Legumes -- 0 . 2 -- -- -- -- -- 25-75 --
General -- 0 .2 -- -- -- -- -- -- --

CARBONATED BEVERAGES !!.I -- 0.2 -- -- -- 0.2 850 250 50 

CO OLING -- 0 . 5 -- -- -- -- -- 50 --
ICE CRAW WATER) !!.I 10 0.2 -- -- -- -- 300 -- 30-50 

LAUNDERING -- 0 . 2 -- -- -- -- -- 50 --
PLASTICS : Clear, undercolored -- 0.02 -- -- -- -- 200 -- --
PAPER PULP: Groundwood -- 0 . 5 -- -- -- -- -- 180 --

Kraft pulp -- 0 . 1 -- -- -- -- 300 100 --
Soda & sulfite -- 0 .05 -- -- -- -- 200 100 --
H L-Grade Light -- 0 . 05 -- -- -- -- 200 50 --

RAYON (VISCOSE) PULP: 
Producti on 25 0.3 -- -- -- -- 100 8 50 
Manufacture -- 0.0 -- -- -- -- -- 55 --

TANN ING -- 0 . 2 -- -- -- -- -- 50 -135 135 

TEXTILES: General -- 0.25 -- -- -- -- -- 20 --
Dyeing -- 0.25 -- -- -- -- -- 20 --
Wool scouring -- l.O -- -- -- -- -- 20 --
Cotton bandage -- 0.2 -- -- -- -- -- 20 --

y American Water Works Association, 1950, Water qual ity and treatment: Am. Water Work s Assoc. Manual, 2d ed . , tables 3-4, p. 66 - 6 7. 

y Must conform with U. S. Public Health Service standards for drinking water (tables 57 and 58). 

pH 

--

--
8 . 0+ 
8 . 5+ 
9 . 0+ 

6.5-7 .0 

--
--
--
--
--
--

--

--
--
--
--

--
7 .8-8 . 3 

8.0 

--
----
--

Color 

--

10 

80 
40 

5 

--
--
--

10 

--

5 

--
2 

20 
15 
10 

5 

5 
--

10- 100 

20 
5-20 
70 

5 

Turbidity 

--
10 

20 
10 

5 

10 

10 
10 

2 

50 

l-5 

--
2 

50 
25 
15 

5 

5 · 
.3 

20 

5 
5 

--
5 
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)> 
-I 
m 
;c 
p 
C 
)> 

!: 
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Ln 
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158 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

to human beings nor of importance In Irrigation water, It can be 
a problem in industrial water supplies. For example, sil ica 
deposi ts can cause hot spots and rupture in boiler tubes. Also, 
silica depos its on blades of steam turbines affect the efficiency 
of the turbine. Many of the ground-water samples from the 
kitsap Peninsula ancf certain adjacent islands contain as much 
as 35 to 40 ppm of silica. The higher silica concentrations 
of ground water In the Kitsap Peninsula correlate approximate­
ly with deeper and geologically older water-bearing zones 
(table 60 and fig. 86). This character I stlc precludes the use 
of some untreated deep well water for certain Industrial appli­
cations, such as boiler feed and Ice production. 

C . . 
0 
~ . 
0 

> 

Colvoa S4nd 

Salmon Spdns• (?) 

Stltca 1 in p1u•c• per r.illtlon 
LO 20 JO 40 50 60 

Drift i--------__._.'--_u,._ ___ ---i 
BclO"J S111.mon 

Sprtng• (?) Cd.Ct I--- ~------~---.----~---< 

Potaulum 1 l.n parts pe r 111 ttlton 6 ,0 

Phoeplua c.e 1 ln pnrt11 per m111fon O.b 

J.bov, .. Colvoi, S:md :~ j~ 
l"--~.:=::=:··=::=:::=::=:,------------1 
ot~:::::;~10.10~-2 0:.3 ~•-'• O~ S orjmor< 

Cotvoc Sand .: , :::::::: 1 

Sn l mon Spring• (?) ::: *'}>::; ;L: ~ ~~ 1 ~~ l~ 1~0~ ~~ ~l; ~P~f (; ~ l;~~~ ~ ~ ;~ :~ 
orlft: ~ __ _1.:. ·· .. :w·~•·: ··· ·w ··- · .. ■ .. ··· _···········:.• 

Rc l qv Sal mu n niii: ~I\iinii!i\!f i!:i!ii!!!i\!ii!~!i::~i!i!!:! 
SJ1dng11 (?) Ur lCt : ::::::: . :::::: : : :: ::~ ::::::::::::::::::::::: 

/.bovo Colvc8 Sand 

Col•JO:J Snnd 

DL1110Lved aol tds 1 i n p.11r t 11 p,.r nit 11 lon 160 
0 60 80 100 120 140 or or~ 

: : : : ; : : : : ; :: : ; : : :: :: ::::;:: :: :: :: : : : :: ~ 
;:::::::;::·::··:::;::::::·::::::::···:1 

,::::::::::.::;:::::::::::::::::::: 
Sn lmt'l lt Sprlng• (f) ,: ::·:::::::::::::::::::::;;;::::::, 

Ori ft 1----------'-....L..!;,:~;""::_,.·;.,:: ~: >n::+;-:',+-·-,;.···,__,: ·-;+: .. ,_,.·.,..· ··"i'· 

Spr1:~:" c~) 1;;~Ct 1 !:~;~w;~:~r:~:t * ~11 •!:f~: (~~1HHH\ \ j(j~~j)I}} f !j 
Figure 86. DISTRIBUTION OF SILICA, POTASSIUM, 

PHOSPHATE, AND DISSOLVED-SOLIDS CON­
CENTRATIONS RELATIVE TO GEOLOGIC 
SOURCE OF GROUND WATER OF THE KITSAP 
PENINSULA AND CERTAIN ADJACENT 
ISLANDS. Dashed vertical l ines and stipped 
areas emphasize concentration variation between 
formations or groups of formations. Analyses of 
samples from location numbers 8 and 16 (table 
55) are not Included because geologic corre­
lation of the water-bearing zones Is extremely 
uncertain. 

IRON 

Studies have shown that an appreciable quantity of 
ferrous iron can remain in solution when water Is In an oxy­
gen-poor environment (for example, see Hem and Cropper, 
19 59). The water-producing zones ot many we! Is repres~nt 
such environments. However, when the water Is brought from 
oxygen-poor to oxygen-rich surroundings such as the atmos­
phere, ferrous iron Is oxidized to the ferric state, which pre-

clpitates from solution as the reddish-brown precipitate ferric 
hydroxide, Fe COH)3 (or more correctly, Fe2 0 3 • 3H20). 

Three criter ia determine the rel iabi I ity of iron-concen­
tration data for ground water. First, the sample must be col ­
lected directly from the well, before the iron has a chance to 
precipitate from soluti on during storage. Second, the well 
must be thoroughly pumped before the sample Is taken, to in­
sure that all loose rust from the tubing and well casing have 
been removed and that the sample represents water taken di­
rectly from the water-producing zone, not from the tubing, 
tank, or well casing after storage. Finally, the sample must 
be clear and free from sediment at the t ime it i s obtained from 
the well. During the collection of several ground-water . 
samples whose analyses appear in table 55, either one or 
more of the above prerequisites could not be met, and the 
analyses may, as a result, indicate only the general magnitude 
of iron concentration but not the exact value. In spite of th is 
lack of strict contra I, the analyses show that several samples 
contain appreciable concentrations of iron and that in a few 
samples these concentrations not only exceed those allowable 
for various Industrial applications, but they exceed the U.S. 
Public Health Service (1962) suggested upper limit of 0 • .30 
ppm for pub lie supply as wel I. 

Analyses of samples from 20 of the 39 ground-water 
sources sho.w iron concentrations greater than O .10 ppm. 
Little consistent correlation exists between geologic formation 
and iron concentration, although the greatest percentage of 
higher iron concentrations ( more than O .10-ppm) are found in 
water from formations below the Colvos Si.nd. Only a rough 
correlation exists between geographic location and higher iron 
content. In two broad areas, however , concentrations con-
sl stently exceed 0.10 ppm (see fig. 87). The somewhat 
meager data suggest that within these two areas most wells, 
both presCi?nt and future, would have similar iron concentrations. 

Among the iron concentrations of more than O .10 ppm, 
10 exceed 0.30 ppm, and of these, 6 are termed "total iron" 
and include all forms of soluble iron plus iron extracted from 
material suspended in the sample. Iron concentrations for the 
remaining 4 ground-water samples represent iron in solution at 
the time of sampling and range from O .4 5 to O. 62 ppm. The 
source wells are scattered throughout the areas of consistently 
high iron concentration. 

FLUORIDE 

Ground water of the Kitsap Pen in sula is low in fluoride 
content. The U.S. Public Health Service (1962), as well 
as many state and local health agencies, recommends about 
1.0 ppm of fluoride In drinking water for children during the 
tooth-calcification period. Assum Ing an average maximum 
daily air temperature in the 55 to 60° F range for the Ki tsap 
Peninsula and certain adjacent Islands, the upper fluoride 
concentration I im It for drinking water, as recommended by the 
U.S. Public Health Service (1962), Is between 1.3 and 
1. 5 ppm (table 58). However, al I ground-water analyses 
for the area of study show less than O .4 ppm of fluoride and 
only three show more than O .1 ppm. 

NITRATE 

The highest nitrate concentrations are found, almost 
without exception, in water from shallow. wells. Shallow 
ground water In some places Is subjected to the influence of 
nitrate derived from organic decay or chem ical fertilizer of 
surface or near-surface origin. The maximum nitrate concen­
tration of the samples analyzed Is 10 ppm, which Is well 
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WATER QUALITY 

Tabl e 60. CONCENTRATION AVERAGES AND RANGES FOR CONSTITUENTS AND PROPERTIES OF GROUND WATER FROM 
THE PRINCIPAL FORMATIONAL UN ITS IN THE KITSAP PENINSULA AND ADJACENT ISLANDS, WASHING TON. 
Analyses of water from sampling site numbers 8 and 16 (table 55) are not Included because geologic correlation of water­
bearing zones ls uncertain. 

Constituent Water-bearing forrnatlonal unit 

159 

(or property) 
Above Colvos Sand Colvos Sand Salmon Spring s(?) Drift Below Salmon Spr ings(?) Drift 

Number of samples 5 14 

Average Range Average Range 

Well depth (In feet) 60 18 - 88 135 0 - 224 

Sil ica CSI02 ) 19 17 - 21 26 20 - 38 

Calc ium (Ca) 13 7 .o - 22 8.4 5.5 - 11 

Magnesium (Mg) 2.6 1.5-3.6 5.9 2.9 - 12 

Sodium (Na) 6.4 2 .8 - 11 4.6 3.1-7.5 

Potassium (K} .4 .0 - .9 .5 . 0 - 1.2 

Bicarbonate (HC03 ) .!l/ 53 34 - 90 55 35 - 89 
C: 

Sulfate (504) £ 5.4 .2 - 15 3.8 .0 - 20 --
E 

Chloride (Cl) 
~ 

4.0 1.2 - 9.0 3.1 1.2 - 6.2 
0. 

Nitrate (N03) ~ 2,6 .1 - 4 .9 2.8 .l - 10 
/'u 

Phosphate (P04) c.. .03 .oo - .06 . 12 .07 - .26 

Dissolved Sollds 80 58 - 99 83 55 - 120 
(calculated) 

Hardness (as CaC03 ) 43 29 - 61 45 27 - 77 

pH (logarithmic averages) 6.5 6.1-7.9 7.3 6.8-8.0 

al Sampl ing site number 18 (table 55) not Included because well depth Is unknown . 
!l/ Includes carbonate (C03) calculated as HC03. 

14 4 

Average Range Average Range 

297 e./ 62 - 832e./ 515 353 - 813 

35 29 - 41 36 26 - 41 

17 9 .0-30 24 12 - 45 

6.1 2 .2 - 11 12 1.5-19 

8.9 4 . 6 - 20 22 10 - 43 

2.3 1.3-4.9 3.8 2.0-7.4 

96 70 - 156 190 94 - 34 6 

3.2 .0 - 15 2.0 .3 - 6.6 

4.5 1.2 - 22 5.0 1.5 - 8.8 

.5 .0-3.4 .2 .l - .5 

.63 .24 - 2.0 .36 .19 - .59 

125 94 - 180 201 122 - 338 

67 46 - 106 110 36 - 190 

7 .8 7.3-8.5 7.9 7.6 - 8.3 

DNR-00003938 



160 WATER RESOURCES ANO GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

EXP LA.NATION 

F7 
~ 

Areas in which ground water 
consis t entl y contains more than 
0 . 1 parts per mill ion iron . 

N 

0 S 

Figure 87. MAP SHOWING IRON CONCENTRATION (IN 
PARTS PER MILLION) OF GROUND-WATER 
SAMPLES FROM THE KITSAP PENINSULA 
AND CERTAIN ADJACENT ISLANDS. 11 T 11 be­
low Iron value Indicates total iron concentrat ion. 
Data from table 55. 

below the recommended 45 ppm upper limit for drinking water 
(see U.S . Public Health Standards, table 57). 

DISSOLVED SOLIDS 

Ground water of the Washington coastal region, includ­
ing Kitsap County and certain adjacent areas, Is characterized 
by a low di ssolved-sol ids content. Only one sample (site 13), 
from a deep well on Maury Island, has a dissolved-solids con­
tent greater than 200 ppm, and only 19 of the 39 ground­
water samples analyzed contain more than 100 ppm of dis­
solved solids. A definite, though by no means un iversal, 
relationship exists between depth, geologic age, and dis­
solved-solids content (see table 60 and fig. 86). Because 
several Industrial water applications.have a low dissolved­
solids tolerance (see table 59), the depth-d i ssolved solids 
relation may become Important In the future, if greater demand 
for water requires the utl I lzation of deeper water-bear ing zones. 

HARDNESS 

On the basis of the arbitrary hardness classification 
discussed In the section on water quality standards (p. 149), 
most of the analyzed ground water samples of the Kitsap 
Peninsula can be considered soft (less than 60 ppm) or only 

moderately hard (61-120 ppm). Hardness of the water from 
only one well (number 13) is greater than 120 ppm. 

As with di ssolved solids and sil ica, a general relat ion 
exists between hardness of water and depth--that i s, the 
deeper and geolog ica lly older formations often yield harder 
water. In the future, th i s relation may present problems simi­
lar to those suggested for di ssolved sol ids. 

CHEMICAL QUALITY VARIATION WITH TIME 

Tab le 55 shows that one-third of the in itiall y-sampled 
wells were resampled for partial analyses after about 6 months. 
This was done to check for seasonal change in chemical and 
physical qualities of the ground water . A comparison of the 
two groups of analyses shows appreciable change in chemical 
quality of water from only one source dur ing the 6-month inter­
val. The sing le exception was the water from a 55-foot well 
(see table 55, well 8) adjacent to the Hood Canal, 20 miles 
southwest of Bremerton. The wel I was sampled f irst ii) March 
1961, during a period of abundant precipitation and moderate 
water use, and the water was found to have dissolved-solids 
content of 118 ppm. The same well was sampled again in 
·August 1961, dur ing a dry period of Intens ive water use. The 
water then had a dissolved-sol ids content of 312 ppm and 
sodium and chloride were the princ ipal constituents. This is 
clearly an example of contamination by salt water from the 
Hood Canal. Contamination of this type can occur where wells 
are adjacent to, and hydraul icall y connected with, the ocean 
or other salt water body. 

Although only one occurrence of salt-water contam i ­
nation i s shown by the analyses in this report, data of Sceva 
(1957, tables 5 and 7) indicate that wells In other near­
shore areas in Kitsap County are subject al so to the same type 
of contam ination. Several part ial analyses taken from Sceva' s 
report are shown in the table that follows. With one exception 
the wells are located near Hansvllle, on the northern tip of the 
Ki tsap Penlnsula. In addition, -Sceva (p. 56) cites several 
extreme examples of contamination that involved wells in and 
near Winslow on Bainbr idge Island. 

The foregoing data suggest that almo st any near-shore 
area on the l<ltsap Peninsula and certain ad j acent i sland s Is 
subj ect to salt-water contamination. With these exceptions, 
however, the chem ical qua I i ty of ground water can be expected 
to show little change, even over long periods of time. 

Table 61. PARTIAL ANALYSES OF SAMPLES OF GROUND 
WATER PROBABLY INFLUENCED BY SALT­
WATER CONTAMINATION. sf 

Wei I location 
Depth of we l l, Parts per mi llion 

code a/ 
(feet below mean Chloride Hardness Dissolved 

sea level) (Cl) (as CaCD.3) solids 

24/2-9Ll 149 897 226 --
28/l-12Rl 24 250 318 --
28/ l-13Al 47 690 522 --
28/ 2-7M2 154 98 224 --
28/ 2-16K2 llO 212 204 --
28/2-22B1 29 489 335 1,230 

a/ Data and wel I numbers after Sceva, 19 57, tables 5 and 7, 
p. 95-176. 
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WATER QUALITY 161 

THE RELATIONSHIP BETWEEN GEOLOGY 
AND CHEMICAL.QUALITY 

Well-drillers 1 records and surface geology indicate 
that the produc ing intervals of most of the sampled wel Is can 
be assigned to spec i fic geologie formations or to a particular 
sequence of formations. Th i s information and the chemical 
analyses can be used to determine the chemical character­
istics of water from each geologic formation or group of for­
mations. Finally, when chemical characteri sties have been 
determ ined, they in turn can be used to correlate the water­
bearing zones of wells for which little or no geologic Infor­
mation is avai lable. 

C: 

Results of the combined geologic and chemical corre­
lations of water-bearing zones appear in table 60 and figure 
86. Table 60 shows that, on the basis of average values, 
the concentrations of most consti tuents exh ibi t apprec iable 
change from formation to formation. Three chem ical charac­
teri stics--the concentrations of potass ium and phosphate and 
dissolved-so lids content--can be used in a general way to dis­
tinguish between groups of formations. Variations In these 
three items (fig 86) provide reasonable to good cr iteria for the 
separation of the Colvos Sand and younger formations from the 
Salmon Springs (?) Drift and older, deeper formations. In 

10 

7. 0 

s.o Mos t samples 
from below 

add i t ion, a difference exists between phosphate concentrations 
in ground water above the Colvos Sand and in that of the Colvos 
Sand itself. Unfortunately, the remaining constituents have 
wide and overlapping spreads of values (table 60), as shown, 
for example, by the distribution of sil ica concentrations in 
figure 86. 

A qualitative means of distinguishing ground water 
from the different formations Is through use of a graph on 
which the potass ium concentration of a well water is plotted 
against its phosphate concentration (see f ig. 88). Ground 
water from the same formation or formations i s segregated into 
fairly distinct groups. The graph and data sim i lar to that of 
table 60, proved useful in the correlation of water-bearing 
zones for which no reliable geologic information was available. 
The resulting correlations helped to define the reg ional geo­
logy In some areas where well-drillers 1 records and surface 
geology were uncertain. 

Reasons for the chem ical variations observed in table 
60 are undoubtedly many in number and complex in nature. 
Several generalizations can be made, however . The para I lei 
between Increased dissolved-solids concentration and increas­
ed geologic age is a common but not uni versal characteristic 
not only in the Kitsap area but In other regions as we l I. In 
general, water of the older, deeper formations has been con-
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EXPLANATION 
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wa ter-bearing zones 

Above Colvos Sand 

Colvos Sand 
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RELATION BETWEEN POTASSIUM CONCE.NTRATION, PHOSPHATE CONCENTRATION, AND WATER-BEAR­
ING FORMATION FOR GROUND WATER OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS . 
Query denotes doubtful formation correlation, based on insufficient geologic or chemical evidence. Data are from 
table 5-5. 
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fined a longer period of time within the water-bearing zones. 
Thus it has had a greater opportunity to dissolve the slightly 
soluble mineral constituents of the rock materials. Converse­
ly, water in the shallower, generally younger formations not 
only has had less "residence" or contact time but also has 
been subjected much more to the diluting effects of water perco­
lating downward from the surface than has the deeper water. 

The marked increase in phosphate concentration with 
increasing depth is puzzling. The only probable mineral 
source of phosphate in the aqu ifer materials is apatite, a com­
mon but minor constituent of many Igneous and metamorphic 
rocks. Apatite is relat ive ly insoluble and as a result, it tends 
to accumulate in sedimentary materials derived from the 
weather ing of igneous and metamorphic rocks. The sediments 
of the Salmon Springs(?) Dr ift possibly have a high accessory 
apatite content, thus providing a more abundant source of 
phosphate than the other formations. 

Potassium concentrations, just as those of phosphate, 
are distinctly greater In water-bearing zones below the Calves 
Sand and the reasons for this phenomenon are uncertain. Even 
though potass ium is an abundant constituent of many rocks, 
Its concentrat ion in water generally Is low because some clay 
minerals remove it selectively for use within their mineral 
structure. The greater concentrations at depth therefore sug ­
gest at least two poss ibil ities: water-bearing zones in the 
Salmon Springs(?) Drift and deeper formations may have only 
a small amount of clay as part of their sedimentary material; 
or, more probably, the amount of clay may be appreciable, 
but the clay may already contain a high percentage of potas­
sium and its abillty to extract potass ium Ions from the ground 
water may be decreased correspondingly. 

Table 60 shows a general increase in pH with Increas­
ing aquifer depth and geologlc age a/. Two factors may be 
princlpally responsible for this phenomenon. Fi rst, studies 
have shown a direct relation shi p between the soluti on , or the 
dlssolvlng, of a mineral by water, and the rise in pH of that 
water (Stevens, 1934; Garrels and Howard, 1959). Be­
cause the water from deeper and older formations probably has 
had the time to dissolv.e a greater amount of mineral matter 
than has the more shallow ground water, the deeper, older 
water would be expected to have a higher pH. The influence 
of this time factor is further substantiated by a general in­
crease in dissolved-solids content with increased aqu ifer 
depth and geologic age (table 60). 

Second, solution pH Is lowered when carbon dioxide 
gas (CO2) goes into solution (Is dissolved). Ground water of 
older formations In general is deeper, and the avallabllity of 
carbon dioxide may be less at depth than It Is at or near the 
land surface . If so, ground-water pH at depth will tend to 
remain high er because of less CO2 in sol ution . 

FUTURE GROUND-WATER QUALITY PROBLEMS 

Two principal factors wl II be responsible for future 
chemical quality problems relat ive to ground waters of the 
Kitsap Peninsula and adjacent~slands. These a,re (1) in­
creasing use of presently-developed aquifers, and (2) at­
tempts to develop more fully the deep water-bearing zones. 

~ The pH of a solution is a measure of its hydrogen-ion con­
centration, or its acidity; a low pH value indicates higher 
hydrogen-ion concentration and greater acid lty. A pH of 7 
Is considered neutral, whereas a value less than 7 Is 
termed acid, and a value greater than 7 Is termed alkallne. 

As demand for water increases, more water will be with­
drawn from the aquifers. Not only will intensive utilization 
probably deplete the water-bearing zones in some areas, but 
also it will lead to contamination by salt water in other areas. 
Contamination is already a problem in some parts of the pen­
insula and nearby Islands immediately adjacent to waters of 
the Puget Sound . The wells most readily affected are those 
that derive their water from depths in the range from sea level 
to roughly 200 feet below sea level. In the future, as the 
need for dependable water supplies increases, the areas sus­
ceptible to seawater intrusion will have to be carefully exploi­
ted. Safe pumping yields for the zones in question should be 
determ ined by hydrologic investigat ion, and the resulting data 
should be used to govern water utilization. 

Deeper zones undoubtedly will be explored in an at­
tempt to provide a sufficient quantity of water for the growing 
population of the Kitsap are,a . As shallow-producing zones 
such as those of the Colvos Sand and younger format ions are 
used to their capacity, the Salmon Springs( ?) Drift, and in 
some places even older units, may become the principal pro­
ducers. Although water of the Salmon Springs(?) Drift in 
general is of good chemical qua I ity, water of the older, deeper 
formations is , in some places, poor in quality and unsuitable 
for many industrial applicati ons, without treatment. Th is 
fact, coupled with the sporadic production of these deeper 
zones, limi ts their future usefulness. 

In summary, the Salmon Springs(?) Drift will supp ly 
an increasing portion of the total ground water consumed on 
the Kitsap Peninsula and adjacent islands. The chemical 
character of water from this formation is generally good at 
present (1962) but the unit is subject to the problems of 
salt-water contamination adjacent to the shore Ii ne. In such 
areas , deeper formations may have to be exploited, with a 
corresponding sacrifice of water quality. If the results of 
such exploitation prove inadequate, the near-shore water users 
will have to develop additional in land ground-water sources, 
or resort to the uti I ization of surface water. 

SURFACE-WATER QUALITY 

Twenty-one surface-water sites, located on 19 
streams and one lake (fig. 89 and pl. 3) on the Kitsap Pen­
insula and on adjacent Bainbridge and Vashon Isl ands, were 
sampled for qual i ty dur ing the winter high-flow period in Janu­
ary and February of 1961 . These sites were resampled dur­
ing the summer low-flow period In August , 196]. Complete 
chemical analyses b/ were made on the winter-summer sample 
pairs from five sites, and partial chemical analyses cl were 
made on the remaining samples (table 56). The samples 
from sites chosen for complete analyses probably are repre­
sentative of areal variation in chemical and phy sical quali ty 
of surface water throughout the study area. 

!:_/ SI I ica, iron, calc ium, magnesium, sodium, potassium, 
bicarbonate, carbonate, sulfate, chloride, fluoride, 
nitrate, phosphate, dissolved so lids, hardness< specific 
conductance, pH, and color were determ ined . 

c/ Calcium, magnesium, bicarbonate, carbonate, chloride , 
dissolved sol ids, hardness, specific conductance, pH, 
and color were determined. 
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KPl Union Rive r 
KP2 Union Rive r 
KPJ 'l'ahuya R. 
KP4- Dewatto Cr . 
KP5 Ande r son Cr . 
KP6 Seabeck Cr. 
KP? Unnamed Ct· . 
KP8 Dogfish Cr . 
KP9 Clear Cr . 
KPlO Kitsap Lake 
KPll Chico Ct· . 
KP12 Blackjack Cr . 
KPlJ Curley Ct· . 
KP14- Olalla C,• . 
KPJ..5 Ar ondale Cr . 
KP16 Gur ley Cr. .. 1 .. , 
KP17 Mint.er er . _,-~·o., ·' 
KP16 CoulLe r Cr . .-1:c~: 
JJAl Unnamed Cr . :.i ;.: · 
'Al Judd Cr . .-:;: 

V/,2. Unna,:r.cd c~/\P 
r•:· 

.. / ~~_,..: 
·: .. : 

0 • 

Figure 89. LOCATION OF SURFACE-WATER SAMPLING 
SITES. 

GENERAL CHEMICAL CHARACTERISTICS 

Surface water of the l<itsap Peninsula and certain 
adjacent Is lands is similar In chemical character to ground 
water of the same area. Calcium (Ca+2J, magnesium (Mg+ 2J, 
bicarbonate (HC03-l), and sil ica (SiQ:2) are the pri ncipal con ­
stituents. However, surface water In general contains les s 
dissolved material than ground water, especially during periods 
of high surface runoff. Surface water most nearly approaches 
the ground water In chemical character during periods of low 
flow. Th i s is because ground-water sources make the princ i ­
pal contr ibution to surface flow during such periods. With 
few exceptions, the dissolved-so lids contents of surface 
water are less than 100 ppm, even during the periods of low 
flow. 

Both hardness of water and dissolved-solids content 
show a general west-to-east Increase . Concentrations of 
hardness ranged from 6 to 64 ppm. Even the highest concen­
trations can be classified as soft or only moderately hard. 
Dissolved organ ic material, which often Imparts a di stinct 
color to water, is an Important constituent of much of Kitsap 
Peninsula surface water during the winter high-flow period. 
Highest color values occur in water of the eastern part of the 
study area. Meager data Indicate that in at least one place 
the concentrat ion of Iron in solution is sufficient to be bother­
some. Except for organic-color and iron probl ems, surface 
water of the Kitsap Peninsula Is of favorable chemical qual i ty. 

SPECIFIC CONSTITUENTS AND PROPERTIES: 
THEIR SIGNIFICANCE AND SEASONAL VARIATION 

SPECIFIC CONDUCT1;1NC.E 

The specific conductance of a water sample can be 
used as a rough measure of the dissolved-sol ids content of 
the sample--specific conductance Is usually about 1-1/ 2 
times the inorgan ic disso lved-solids content. Thus, specific 
conductance is a useful too l in the evaluation of general areal 
and seasonal changes in surface-water quality. For example, 
the specific conductances of wi nter (January and February) 
samples at the 21 surface-water samp l ing locations (fig.90) 
show a distinct increase from west to east. Th i s increase 
probably Is the result of dilution by greater precipitation on 
the generally higher, western part of the peninsula . The paral­
le l between higher stream discharge rates and low specific 
conductances supports such a theory. 

A compari son of winter arid summer specific conduct­
ances for any particular stream shows a di stinct increase in 
summer-- in several streams 300 percent or more--and indi ­
cates the influence of more concentrated ground water during 
periods of l i ttle precipitation and low flow. The winter-to ­
summer change i s more extreme in the western part of the area, 
where dilute prec ipitation runoff i s an important factor duri ng 
the winter . 

Six winter-summer sample pa irs showed on ly a small 
specific -conductance increase in the summer. l< i tsap Lake at 
sampling site l(Pl O for example, showed l ittle change. Thi s 
smal l increase i s expected , because such a body of water 
tends to minimize seasonal change th rough storage and mixing . 

EXPLANATION 

48• Su rface -water sample site , 
s howlng 6pecif l c conduc t ­
a nce of sampl e co llec t ed 
l n January or February 

0 

196 1. 

w.:ite r, 
mhos . 

5 

F igure 90. SPECIFIC CONDUCTANCE OF SURFACE 
WATER DURING JANUARY-FEBRUARY 1961. 
Contours apply only to land area. Data ate from 
table 56. 
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The Un ion River at McKenna Falls (site KPl) shows a simil ar 
slight change for a similar reason. Here, the streamflow is 
almost entirely from a munlcipally-owned catchment and stor­
age reservoir less than 1 m I le upstream. Burley ( site KP16), 
Olalla-(site KP14), Curley (site KP13), and Dogfish (s ite 
KP8) Creeks all show only a moderate specific-conductance 
Increase In the summer. Three of these sites have only a 
small winter-to-summer flow-rate change. These facts indi­
cate that precipitation contributed little direct runoff to the 
winter streamflow at the time of sample collection, and con­
sequently, neither quantity nor quality of flow changed much 
between the different times of sample collectlon. 

SILICA 

Si Ilea was determined on five sample pairs. One of 
the pairs, Union River at Mcl<enna Falls (site KPl), shows 
no winter-to-summer change In silica concentration for reasons 
discussed in the paragraph above. The other four pairs (VAl, 
KP4, KP12 and KP8) show great increases In concentration. 
This increase can be attributed to the Influence of higher-
sl I lea ground water during summer periods of I ittle runoff. 

IRON 

Iron was determined on five samples collected in the 
winter. The high concentrations of iron (as much as 0.45 
ppm) reflect the appreciable amount of organic and Inorganic 
sediment In the samples at the time of collection. Only the 
Union River at McKenna Falls (site KPl) was analyzed for 
Iron content during low flow in August 1961. At that time 
the water was virtually clear, yet the iron concentration was 
0 .22 ppm. "Furthermore, the river channel supported a rust­
colored algal growth whose metabolic processes may wel I be 
dependent on iron derived from the river water. 

Th.e Iron in solution may have as i ts source an oxygen­
poor reducing enviroment on and near the bottom of the Union 
River reservoir, less than 1 mile upstream from the sampling 
site. · When water containing dissolved Iron is released from 
the reservoir It Is exposed to the oxygen-rich atmosphere. 
Such an envlroment usually causes precipitation of almost al I 
the iron. The fact that the Un ion River contained 0.22 ppm 
dissolved iron at a point 1 mile downstream from the reservo ir 
suggests that some iron may wel I be held in solution by the 
complexing actions of dissolved organic material. 

CALCIUM, MAGNESIUM, AND HARDNESS OF WATER 

Calcium and magnesium concentrations In surface 
water from the area of study are low during winter high-flow 
periods. Both the combined concentratlon .·.of calcium and 
magnesium, expressed as hardness, and the amount of magne­
sium relative to calcium Increased In a general manner from 
west to east. For the group of high-flow samples, calcium 
ranged from 2 .0 ppm In Seabeck Creek (site KP6) to 9 .5 ppm 
In Dogfish Creek (site KP8), and magnesium ranged from 0.4 
ppm In Seabeck and Dewatto Creeks (sites KP6 and KP4) to 
5.2 ppm In Dogfish Creek. 

Calc ium and magnesium concentrations of five samples 
collected In the summer were greater than those for samples 
collected at high-flow In the winter. Magnesium showed a 
pronounced increase from winter to summer samples. The 
ratio "average ppm Ca:average ppm Mg" for Dewatto, Judd, 
Blackjack, and Dogfish Creeks decreased from 2 .4 for the 
winter group to 1. 7 for the summer group, and the average 

concentrat ion of hardness increased from 24 ppm to 48 ppm. 
The decrease in the ratio probably Indicates the influence of 
ground water der ived primarily from Colvos Sand. The ratio 
'~average ppm Ca:average ppm Mg" for water of this formation 
is 1. 4, and the average hardness is 4 5 ppm. These data 
may be compared with similar data for ground water above the 
Colvos Sand (5.0 and 43 ppm) and water from the Salmon 
Spr ings(?) Drift (2. 8 and 6 7 ppm). In spite of the increase 
in calcium and magnesium concentrations during dry summer 
months, the highest measured hardness value was only 64 ppm, 
which by arbitrary definition (p. 149) is on the borderline be­
tween a soft and a moderately hard water . 

SODIUM AND POTASSIUM 

Because of the preponderance of ground water In sum­
mer low flow, sodium concentrations of the five pa irs of com­
plete analyses were greater during low flow than dur ing high 
flow. Conversely, potassium concentrations of four of the 
sample pairs were greater dur ing high flow than during low 
flow. In the fifth source, Dewatto Creek, the potassium con­
centration remained unchanged at O .1 ppm. The lower con­
centrations of potassium during low flow can be predicted on 
the basis of the low average potassium concentration In ground 
water of the Colvos Sand and younger formations (table 60). 
However, the reasons for a high. potassium concentration in 
four of the five streams during the win ter are uncertain but 
may be attributable to less plant growth or other biolog ic ac­
tivity. 

BICARBONATE, SULFATE, AND CHLORIDE 

The concentrations of bicarbonate, sulfate, and chlo­
ride In surface-water samples showed no unexpected variat­
ions. Concentrations of the three consti tuents in winter sam­
ples were lower than In summer samples, but only bicarbonate 
showed an apprec iable increase In the summer when surface 
water Is derived largely from spring and seep discharge, and 
approaches ground water In chemical character. 

NITRATE 

Th~ concentration of nitrate shows a universal winter­
to-summer decrease. Greater pickup of organ ic decay materi­
al by winter rain runoff and the summer increase in biologic 
activity are probably the principal reasons for such a decrease. 

DISSOLVED SOLIDS AND WATER COLOR 

Dissolved-sol Ids content was determined by the resi­
due-on-evaporation method on all 21 winter-collected sur­
face-water samples. Most of these data were almost numeri­
cally equal to or greater than specific conductance data, 
whereas a dissolved-solids content for water normally is two­
thirds to three-fourths the specific conductance. Further­
more, the calculated dissolved-solids contents for the five 
complete analyses were substantially less than those deter­
mined by the residue method. These data and the color data 
indicate that the water contains an appreciable amount of dis­
solved organic material. Such material generally is highly 
colored, whereas dissolved inorganic constituents usually 
Impart no color to water. During the winter, the more highly 
colored water samples were collected from a group of streams 
In the eastern part of the area, where the organ ic material 
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EXPLANATION 

20 • Surfa ce - water sample site. , 
showlng wa tcr co Lor values 
for samples collected in 
January or February . 1961. 

50 Line showi ng equa l 
co l or int<>ns lty of 
su r fa ce water . 

0 S 

Figure 91. COLOR INTENSITY OF SURFACE WATER 
DURING JANUARY-FEBRUARY 1961. Con­
tours apply only to land areas. Data are from 
table 56. 

seems to be derived primarily from flat, and in some places 
marshy, pasture areas (see fig. 91). In most streams th·e 
color intensity, and presumably the organic content as well, 

decrease during the summer months when ground water is the 
principal source of stream flow. 

pH 

The pH of samples collected In the winter was remark­
ably uniform throughout the area and ranged from 6. 7 to 7 .3. 
Of the five complete analysis pairs of winter and summer sam­
ples, the pH ranged from 6.8 to 7 .3 (high flow) and 7 .4 to 
7 .6 (low flow). The difference between the two ranges pro­
bably Is the result of several factors, the prlnclpal ones being 
differences in blologic activity rates, higher summer water 
temperatures, and the greater Influence of higher-pH ground 
water. 

FUTURE SURFACE-WATER QUALITY PROBLEMS 

Beside municipal uti llzatlon of Union River water, 
surface streams and springs on the Kitsap Peninsula and cer­
tain adjacent Islands are uti I ized for domestic and irrigation 
purposes. However, the chemical quality problems are now 
few In number. Concentration of Iron and a stagnant odor 
present problems In the utilization of Union River water as a 

pub I le supply. These two characteri sties become object ion­
able only at maximum concentration and intensity in the late 
summer and fall. Problems similar to those of the Union River 
undoubtedly will be experienced if an additional public supply 
reservoir Is constructed on Gold Creek, rough ly 2 miles north­
west of the present reservoir on Union River. In other areas, 
high color and organic content of the water are objectionable, 
but these propertl es do not require treatment at this time. 

In the future, a growth of both population and industry 
may produce more prob lems, not only in the form of water 
qua I ity requirements but through pol lutlon as well. To guard 
against undesirable long term chemical and biological change, 
several of the more important streams should be monitored on 
at least a quarter-year basis. 
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WATER USE 

By M. E. Garling and G. H. F ied ler 

GENERAL 

A rapi d increase in water utilization has occurred in 
the Kitsap report area duri ng the past few decades, primarily 
as a result of an acce lerated population growth rate . The 
demand has decreased available sup1) li es in some areas to the 
extent that several major surface-water sources have been 
closed to fu rther appropriation . Since much of the area has 
undergone extensive urbanization, the trend in water use has 
been primari ly toward development of domestic, community 
domestic, and munici pal water supply systems. Water for 
irrigation, though significant, is of secondary importance in 
this area. 

WATER RIGHTS AND WATER LAW 

Since the water use discussion which fo ll ows is based 
primarily on the water-right records of the Division of Water 
Resources , it is only proper to first present a brief descr iption 
of the evolution of our Washington State Water Code and the 
manner in which water rights are estab li shed. 

Under Article XX I of our State Constitution , it is pro­
vided that water for irrigat ion , mining, and manufacturing , 
shall be deemed a pub l ic use . The procedure for appropr iating 
these pub! ic waters was provided soon therea~er under Chapter 
CXLII, Session Laws of 1891. Under this statute, rights to 
the use of the surface waters of the state could be acquired by 
posting a notice in writing at a conspicuous place at the point 
of intended diversion, and filing a copy of the notice with the 
county audi tor of the county in which the notice was posted. 
Through compliance with the specific provisions of thi s act 
and the development and use of the waters in question, rights 
were established with a date of prior ity which re lated to the 
date of th e posting of the notice. However, th is procedure 
proved to be inadequate since no supervisory agency had been 
created to assure comp! iance with the provisions of the act. 
Therefore, numerous fi l ings were made whereby the notice was 
posted at the intended point of diversion and a copy was fi led 
with the local auditor but no actual diversion was made. Thu s, 
the appropriation was never consummated and the actual righ t 
never established . However, due to the lack of records, it 
was not known, without considerable investigation and li tiga ­
tion, as to wh ich Fi l ings had been perfected. 

Through the years many conflicts arose over rights to 
the use of pub I ic waters and in about 1913 the governor was 
petitioned to compi le a water code for the state. As a resul t, 
a commission was formed which drafted a code of some 44 
sections which was passed into law by the legislature as 
Chapter 117, Laws of 1917 . 
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Chapter 11 7, Laws of 19 1 7, became effective 
June 6, 19 1 7 , and has become known as the Surface Water 
Code. This code extended the concept of rights by appropria­
tion by declaring that subject to existing r ights, al l waters 
within the state belong to the public and any r ight thereto , 01· 

to the use thereof , could only be acquired by appropriation for 
a beneficial use as provided in the act. Although the code 
provided that as between appropr iations the first in time sh al I 
be the first in right, it further dec lared that noth ing in the act 
shall lessen, enlarge, or modify the r ights of t· iparian ownet·s 
ex i sting as of June 6, 1917, or any right however acquired, 
ex i sting as of that date . The act created the office of 
Hydraulic Engineer to administer these laws and the basic 
concept of the laws has not been changed through the 43 
years of their existence. However, the office of the Hydraulic 
Engineer has , by law, become a division of the Department of 
Conservation and the duties of admin istrat ion now fall upon 
the Superv isor , Divis ion of Water Resources, of that depart­
ment. 

Since the code recognized rights which existed at the 
time it became effect ive , a procedure was established whereby 
the extent and pr iority of said rights could be determined. 
This procedure involves the adjud ication of all rights on a 
certain stream or water course through a hearing in the superior 
court of the county in which the major part of the stl'eam is 
located. Normall y, the supervisor of the Division of Water 
Resources acts as referee, conducting the hearing and taking 
ev idence for the court. Upon conclusion of the hearing a report 
is prepared by the referee whereby a schedule of rights is 
presented, setting forth the priority and extent of the rights 
of each cla imant.. If adopted by the court, this report then 
becomes a decree in the case and title to all rights on the 
stream are determined. It should be noted that this action is 
only required to establish the validity and extent of rights 
claimed by use prior to 191 7. 

Where an appropriation is to be initiated after June 6, 
1917, the code provides that app I ication must be made to 
the supervisor for a permit to make the appropriation and that 
no use or diversion of water shall be made until a permit has 
been issued. Applications to appropriate public waters must 
be submi t ted on forms supplied by the supervisor. When re­
ceived in the office of the supervisor, the date and time of 
receipt is endorsed thereon and this date establishes the 
priority of the application. After office review of the appl ica­
tion, a not ice for publication is prepared and forwarded to the 
appl icant together with instructions for publication. It is a 
statutory requirement that this notice appear once a week for 
two consecutive weeks in a newspaper of general circulat ion 
published in the county, or counties, in which the storage or 
divers ion is to be made . A period of thi rty days from la st date 
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of publication is then provided as a protest period during 
which formal objections to the appl'Oval of the app l ication may 
be recorded. At this time, notice of the application is also 
forwarded to the State Department. of Fisheries and the State 
Department of Game and no fom1al action on the application is 
taken unti I such time as the recommendations of those depart­
ments are received. Follow ing due notice to the public, a 
field investigation is conducted by a representative of the 
Divis ion of Water Resources to determine what water, if any, 
is available for appropriation and to determine to what bene­
fic ia l use or uses it can be applied . After full review of the 
application, written findings of fact are prepared concerning 
all aspects of the application . If it i s found that there is 
water available for appropriation in the proposed source of 
supply, and that the proposed use will not conflict with existing 
rights, or , threaten to prove detrimental to the pub! ic interest 
having due regard to the highest feasible development of the 
Lise of the waters belonging to the public, the appl ication may 
be approved. 

Approval of the app lication and issuance of permit con­
stitutes authority for the commencement of actual construction 
work which will lead to use of the waters in question. For 
small projects it is normally specified that construction shall 
be started within one year from the date of issuance of permit, 
shall be completed in the second year , and full beneficial use 
of the waters shall be made in the third year. If in good faith, 
this schedule cannot be met, extensions of time are granted 
upon request. This perm it may be considered as an agreement 
between the permittee and the supervisor for the development 
and use of the waters in accordance with the terms of the 
pe.rmit. Once the water has been put to beneficial use, the 
perm ittee may acquire a certificate of water right. However, 
since it is a fundamental concept of our water laws that an 
appropriation does not extend in a legal sense to any water 
except that used beneficially, the cert i ficate of water right 
issues only for that quantity of water actually used and for the 
purposes to which the water has been beneficially app lied 
within the maximum lim its set by the permit. Should a per­
mittee fail to comply with the conditions of the permit, he is 
notified by certified mail that he has si xty days in which to 
show cause why his permit should not be cancelled. If the 
permittee does not show cause, the permit is cancelled without 
further notice. 

With issuance of the final certificate of water right, 
processing of the application and permit is completed. Through 
the certificate, title to the water in question is acquired and 
the actual water right is perfected. The right acquired by this 
appropriation becomes an appurtenance to the property des­
cribed therein as the place of use with the date of priority 
relating to the original date of filing of the application in the 
office of the supervisor. Since no provision ex ists in the 
present surface water code for the revoking of such certificates, 
perpetual r ights are es tab Ii shed. 

Whenever storage df water is contemplated, either 
within the stream channel or adjacent thereto, a storage permit 
may be required. Normally such a permit is to be obtained 
whenever the dam or dike wi II store water to a depth of ten 
feet or more at its deepest point, or ten acre-feet or more of 
water wi II be retained. Furthermore, the surface-water code 
provides that whenever it is proposed to construct any dam or 
controlling works for the storage of ten acre-feet or more of 
water, detai led pl ans and specifications of the structure must 
be subm itted to the supervisor for his exam ination and approval 
as to safety before construction is started. The supervisor 
requires that such plans and specifications be prepared by a 
qualified registered professional engineer and carry his signa-

ture and seal. Applications for reservoir permit must be made 
on forms supplied by the supervisor and the procedure for pro­
cessing of such applications is the same as described under 
applications for appropriation perm it. 

Since development and use of public ground waters of 
the state took place at a slower rate than the surface wate1·s, 
the need for regulatory control evolved at a later date. How­
ever, with improvement of dri 11 ing techniques and the expansion 
of the industrial, municipal and irrigation requirements of the 
state, the need for laws relating to the appropriation and use 
of ground water became evident. In 194 5 the Association of 
Washington Cities sponsored and assisted in drafting leg is la­
tion which is now referred to as the Washington State Ground 
Water Cod e . 

The laws relating to ground water supplement the 
surface-water code of the state and were enacted for the pur­
pose of extending the application of the surface-water statutes 
to the appropriation of ground waters for beneficial use. Thus, 
the laws are administered by the Division of Water Resources 
and the appropriation procedure is essentially the same. 
Basically, the law provides that no withdrawal of public 
ground waters shal I be begun, nor shal I any wel I or works for 
such withdrawal be constructed unless an application to 
appropriate such waters has been made to the supe1•vi sor and 
a perm it has been granted by him. However, it is further 
prnvided that for any withdrawal of public ground waters for 
stock water purposes, or for watering of a lawn, or of a non­
commercial garden not exceeding one-half acre in area, or 
for single or group domestic uses, or for an industrial purpose, 
and in an amount not exceeding 5,000 gallons per day, a 
permit is not required from the supervisor . Applications may 
be submitted for these purposes if any person or agency 
wishes to record the well and the use made thereof. 

In much the same manner as the surface-wate1· code of 
191 7, the ground-water code recognizes existing rights 
established by development and use of ground waters prior to 
the effective date of the code, June 6, 194 5. However, 
the ground-water code differed in that a declaratory period 
was provided whereby wells developed prior to 194 5 could 
be recorded. The code provided that any person claiming a 
vested right for the withdrawal of public ground waters by 
virtue of. prior beneficial use, could within three years after 
June 6, 1945, receive from the supervisor a certi fi cate of 
ground-water right to that effect, upon declaration by the 
claimant in a form prescribed by the supervisor. This declara­
tory period was subsequently extended for a pe1·iod of two years 
such that a total of five years was allowed in which a certifi­
cate could be acqu ired under declarations of claim. 

Previous investigations of claims to vested surface 
water rights in other areas indicated, generally, that only a 
few of the original filings recorded in the various county 
auditor's offices prior to 1917 were actually developed and 
in present use. Since in all cases adjudication proceedings 
would be required to establ ish the extent and validity of any 
such cla im s to rights, it was decided that a lengthy search of 
this nature would be unwarranted for the streams included in 
this report. 

It is probable that many instances occur in the area 
where diversi on s were ini tia ted prior to June 6, 1917, and 
no record ing was made with the local county auditor . However, 
since the 1917 act recogn ized all existing rights, the courts 
have subsequently held that if water was di.verted and appl ied 
to a beneficial use prior to 1917, and the use has been con­
t inuous through the years, the use has ri pened into a valid 
right reg ardless of whether or not a reco rding was made with 
the auditor . Again, adjudi cation proceedings would be required 
to quiet title to such cla im to vested right. 
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In the consideration of all water rights, continuity of 
use is important. If it is found through adjudication proceedings 
or quiet title action that a surface-water right has not been 
used for a long period of time, the courts may rule that the 
right has been abandoned. In the event that the supervisor of 
water resources shal I find that the withdrawal and use of ground 
water unde1· a claimed or valid ground-water right has been dis­
continued for a period of 5 years, he may presume such rights 
to have been abandoned. 

WATER APPROPRIATION 

A compilation of records on file with the Division of 
Water Resources disclosed that there were a total of 1101 
active water-right filings in the report area through the year 
1962 in the form of app I ications, perm its, and certificates 
(seep. 166). Of the total, 966 surface-water filings were 
recorded for a total appropriation of 219.37 cubic feet per 
second and 135 ground-water filings for 17,849.55 gallons 
per minute or 39. 77 cubic Feet per second . 

Total surface-water quantities appropriated in selected 
individual stream basins and groups of stream basins are tabu­
lated by use in table 62. Since many streams in this tabulation 
are unnamed, each stream, for easier reference, is followed by 
its corresponding stream number in parenthesis. The stream 
numbering system is described in the surface-water section 
(page 60) and the location of each well -defined drainage is 
shown on plate 3. Filings 011 the smaller stream systems are 
grouped together by general geographic location and are referred 
to by stream numbers. 

In the past it was common practice to issue surface-water 
rights for multiple use only in terms of the total rate of diversion. 
Consequently, for purposes of table 62, such total quantities 
were broken down into separate quantities for each use accord­
ing to water duty criteria currently in effect by the Division of 
Water Resources. In each of these cases where a multiple use 

OTHER CONSUMPTIVE 
0,3% 

Figure 92. AUTHORIZED SURFACE-WATER USE IN 
STUDY AREA. 
219.37 cfs = 100% 

was indicated, the consumptive uses were established first in 
order of their priority ( public and domestic, stock, irrigation 
and other) and the remaining quantity was assigned to non­
consumptive uses. To provide a synoptic picture of table 62, 
the apportionment by use of all surface waters authorized for 
appropriation within the report area is diagramatically shown 
in figure 92. 
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Figure 93. PRESENT AND POTENTIAL USE OF REPORT 
AREA MEAN ANNUAL YIELD IN ACRE-FEET PER 
YEAR. TOTAL ESTIMATED MEAN ANNUAL YIELD 
= 1,042,000 ACRE-FEET. 

Using procedures 9 i scu ssed in the surface-water section, 
the land masses in the report area were estimated to yield an 
average of about 1,042,000 acre-feet of water per year 
(194 6-60 data). The maximum annual consumptive demand, 
as es tab Ii shed by existing surface-water and ground-water 
filings, amounts to about 112,500 acre-feet per year. Part 
of the remaining 929,500 acre-feet is used to recharge de­
pleted soil moisture and surface-water and ground-water storage, 
but most of this quantity runs off into Puget Sound. As set 
forth in the section on water development sites, if all the sites 
examined were developed to their maximum potential, an addi­
tional 228,000 acre-feet of storage could be provided. In 
addition to large quantities of relatively unused water stored 
in natural lakes, there is at present approximately 3000 acre­
feet of water in artifically created surface storage which is used 
only for non-consumptive purposes. As defined in the preceed­
ing paragraph, filings for non-consumptive uses allow a maximum 
total diversion of 40,800 acre-feet of water each year. Figure 
93 diagramatically shows the above quantities and how they 
compare with the estimated total mean annual yield. Assuming 
that the estimated total additional surface storage could be 
developed, about two-thi rd s of the mean annual yield or approxi­
mately 657,700 acre-feet would still remain uncontrolled. 

Water use as presented in figure 93 is very general and 
oversimplifies a very complex set of conditions. The figure 
for annual yield is based upon an estimate of the mean for a 
specific period (1946-60) and could be expected to exhibit 
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Table 62. SUMMARY OF SURFACE-WATER USE. 

Total No . No. of Irrigation 
Public & Other Non- Total 

Irrigation domestic consumptive consumptive appropriated 
Drainage basin (Stream No.) of valid Irrigation acreage quantity quantity quantity quantity quantity 

filings filings Ccfs) (cfsl (cfs) (cfsl (cfs) 

KITSAP PENINSULA 

Sweetwater Creek (4) 5 3 10 0.10 0.10 0 0 .78 0.98 
Uni on River (7) 67 25 228 2.215 41.025 0.19 2.18 45.61 
M lssion Creek (12) 4 0 0 0 5.03 0 0.50 5.53 
Little Mission Creek (13) 6 4 24 0.31 0.08 0 0.09 0.48 
Johnson Creek (15) 2 0 0 0 0.12 0 0 0.12 
Stimson Creek (18) 1 0 0 0 0 .25 0 0 0.25 
Tahuya River (44) 10 3 47 0.47 30.04 0 1.69 32.20 
Caldervin Creek (4 6) 1 1 5 0.05 0 .29 0 0 0.34 
Al I drainages from Stream No. 1 68 8 20 0 .31 2.513 0 0.59 3.413 

to 60, inclusive, not l isted 
above . 

Dewatto Creek (70) 2 2 32 0.31 0 .02 0 0 0 .33 
All drainages from Stream No. 61 16 4 13 0.10 0.72 0 0.32 1.14 

to 116, inclus ive, not listed 
above. 

Seabeck Creek (117) 3 2 3 0.03 0 .02 0 0 0.05 
Big Beef Creek (121) 4 0 0 0 0.06 0 5.05 5.11 
Johnson Creek (123) 2 0 0 0 0 . 01 0 0 .25 0.26 
Anderson Creek (124) 1 1 15 0.15 0 0 0 0 .15 
Jump-off Creek (146) 2 1 2 0 0.01 0 0.50 0 .51 
Unnamed Stream Cl49) 10 8 113 1.19 0 .07 0 0 1.26 
Fern Creek (150) 4 3 2.5 0.03 0 .04 0 0 0 .07 
Gamble Creek (158) 10 9 76 0.82 0.08 0 .01 0 0.91 
Al I drainages from Stream No. 117 22 15 39.5 0.284 0.24 0 0.59 1.114 

to 16 7, inclusive, not listed 
above . 

Finland Creek (169) 6 4 42 0 .35 0 .04 0.02 0.02 0.43 
Carpenter Lake Drainage (181) 6 4 32 0.32 0.03 0 0.09 0.44 
Unnamed Stream (184) 4 3 80 0.495 0 .02 0 .005 0 0.52 
Unnamed Stream Cl89) 4 3 7 0.07 0.04 0 0 0.11 
Grovers Creek (192) 7 7 31 0.285 0.05 0 0 0.335 
Unnamed Stream (202) 4 3 21 0 .19 0.03 0 .01 0 0.23 
Al I drainages from Stream No. 168 32 19 130.5 

to 206, Inc lusive, not l i sted 
1.325 0.537 0.02 0.15 2 .032 

above. 

Dogfish Creek (207) 26 20 259 2.30 2.48 0.02 0.10 4.90 
Johnson Creek (208) 7 3 24 0.26 0.14 0.01 1.21 1.62 
Scandia Creek (213) 8 3 12 0.12 1.05 0 0 1.17 
Steel Creek (223) 16 8 105 0.93 0.08 0 0.64 1.65 
11 lahee Creek (228) 4 2 27 0.03 0.33 0 0.20 0.56 
Mosher Creek (241) 3 3 19 0.15 0.02 0 0 0.17 
Barker Creek (2 4 5) 12 9 98 0.88 0.07 0 .01 0.68 1.64 
All drainages from Stream No. 207 42 17 73.5 0.84 1.29 0.02 0.40 2.55 

to 245, inclusive, not listed 
above. 

Cl ear Creek (24 6) 8 6 78 0.72 0,05 0 0 .30 1.07 
Woods Creek (251) 9 1 1 0 .01 1. 74 0 0.50 2.25 
Unnamed Stream (252) 5 0 0 0 0.48 0 0 0.48 
Chico Creek (2 59) 33 12 38.75 0.475 21.03 0 0.632 22.137 
All drainages from Stream No . 24 6 22 10 46 0 .4 0 0.68 0.11 4.20 5 .39 

to 267, Inclusive, not listed 
above . 

Gorst Creek (268) 5 5 17 0.14 0.06 0.01 0.03 0 .24 
Unnamed Stream (269) 6 4 13 0.13 0.07 0 0.05 0.25 
Blackjack Creek (279) 25 22 438.5 3.80 0.12 0.02 0.13 4 .07 
Sullivan Creek (285) 4 4 39 0.36 0 .02 0 0 0 .38 
Beaver Creek (289) 6 2 9 0.09 0.04 0.01 5.12 5.26 
Cur ley Creek (294) 34 25 285 1.99 0.22 0 0.92 3.13 
WIison Creek (297) 5 4 12 0.07 0.04 0 0.04 0.15 
All drainages from Stream No. 268 31 19 60.25 0.71 0.75 0 0.43 1.89 

to 303, Inclusive, not l isted 
above. 
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Table 62. SUMMARY OF SURFACE-WATER USE. (Continued} 

Total No, No. of Irrigation 
Public & Other Non- Total 

Irrigation domestk consumptive consumptive appropriated 
Drainage basin (Stream No.) of valid irrigation acreage quantity qua11tity quantity quantity quantity 

filings fl llngs (cfs} (cfs) (cfs) Ccfs) (ch} 

KITSAP PENINSULA (continued) 

Big Phinney Creek (308) 8 4 15 0.15 0.08 0,01 0.25 0.49 
Olalla Creek (313) 16 15 105.5 1.01 0.04 0,01 0 1.06 
Crescent Creek (321) 5 5 31 0.34 0 .03 0 0 0.37 
Unnaned Stream C:342) 6 4 90 0,76 0.02 0 0 o. 78 
McCormick Creek (350) 5 2 52 0.53 0,13 0 0.10 0.76 
Purdy Creek (354 l 6 4 24 0.235 0,04 0 0.25 0.525 
All drainages from Stream No. 304 40 15 165 1.49 0.995 0.02 0.41 2.915 

to 355, lnclu11ive, not listed 
above. 

Burley Creek (356) 20 16 307 2.62 0,10 0 0.53 3.25 
Minter Creek (36 7l 11 5 67 0.67 0.13 0 21. 73 22.53 
Coulter Creek (42 5) 3 2 22 0.14 0.02 0 0 0.16 
All drainages from Stream No. 356 50 31 277 2.92 0,42 0 2,75 6,09 

to 426, Inclusive, not listed 
above, 

TOT AL - Kitsap Penins1.1la 784 414 3,784 34.674 114.23 0.505 54.402 203 .811 

BAINBRIDGE ISLAND 

Unn11111ed Stream (461) 7 7 87 0.66 0.01 0 0 0.67 
Unna,ed Strell.lll (463) 6 6 91.25 0.93 0 0 0 0.93 
All drainages from Stream No. 427 28 19 236.08 1.76 1.42 0. 0 3.18 

to 464, Inclusive, not listed 
above 

TOTAL - Balnbrldg!! Island 41 32 414.33 3.35 1.43 0 0 4.78 

VASHON AND MAURY ISLANDS 

Beall Creek (479} 3 2 17.5 0.575 0.91 0 0 1.485 
Ellis Crl!ek (482) 2 1 1 0.01 0.51 0 0,13 0.65 
Unnaried Strec111 {483} 2 0 0 0 0.51 0 0 0,51 
Judd Creek (510) 16 7 79 0.73 0,105 0.05 0,05 0.935 
Fisher Creek (514) 9 6 48 0.48 0.16 0 0,04 0.68 
Tahlequah Creek (518) 5 0 0 0 0.05 0 0 0.05 
Jod Creek (530) 3 3 24 0.24 0,03 o 0.50 0.77 
Green Valley Creitk (531) 4 3 6 0.17 0.04 0 0 0.21 
Unnaried Stream (535) 5 0 0 0 0.09 0 0.025 0.115 
Needle Creek (540) 6 4 16,5 0 .5.35 0.09 0.005 0.25 0.88 
All drainages ~om Stream No. 465 68 17 94.25 0.864 1.395 0.01 0.24 2.509 

to 54 7, lncluslv11, not II sted 
above 

TOTAL - Vashon and Maury Islands 123 43 286.25 3.604 3,890 0.065 l .. 235 8.794 

FOX ISLAND 

All dralrtages from Stream No , 54 8 9 4 11 0,16 0.57 0 0 0.73 
to 555 1 lncluslve. 
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Table 62. SUMMARY OF SURFACE-WATER USE. (Continued) 

Total No. No. of Irrigation 
Public & Otl,er Non- Total 

Irrigation domestic consumptive consumptive appropriated 
Drainage basin {Stream No. l of valid irrigation acreage quantity ~uantity quanllty quaullly quantlty 

filings filings {chl {cfsl {cfs) {cfsl (cfsl 

MCNEIL ISLAND 

All drainages from Stream No. 556 l 1 1 0.01 0.01 0 0.88 0.90 
to 559, inclusive. 

ANDERSON ISLAND 

Unnamed Stream (570} 3 2 25 0.24 0.02 0.01 0 0.27 
Al I drainages from Stream No. 560 5 1 5 0.04 0.045 0 0 0.085 

to 582, inclusive, not listed 
above. 

TOTAL - Anderson lsllllld 8 3 30 0.28 0.065 0.01 0 0.355 

GRAND TOTAL - Report Area 966 497 4,526.58 42.078 120.195 0.580 56.517 219.370 
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Tab le 63. ACREAGE CO VERED BY GROUND-WATER AND SURFACE-WATER IRRIGATION IN THE KITSAP REPORT AREA. 

Drainage basin ( Stream No. ) Ground water Surface water Total irr igated acreage 

KI TSAP PEN IN SU LA 

Sweetwater Creek (4 ) 0 10 10 
Un ion River (7) 0 228 228 
Uttle Mission Creek (13) 0 24 24 
Tahuya River (4 4 J 0 47 47 
Caldervin Creek (46) 0 5 5 
Al I drainages from Stream No. 1 to 0 20 20 

60, inclusive, not listed above 

Dewatto Creek { 70) 0 32 32 
All drainages from Stream No. 61 0 13 13 

to 116, inclusive, not l isted above 

Seabeck Creek Cll 7) 0 3 3 
Anderson Creek (1241 0 15 15 
Jump-off Creek (146) 0 2 2 
Unnamed Stream (14 9) 0 ll3 113 
Fern Creek (150) 0 2.5 .2 .5 
Gamble Creek (158) 0 76 76 
All drainages from Stream No. 117 1.5 39.5 41 

to 167, Inclusive, not listed above . 

Finl and Creek (169) 0 42 42 
Carpenter Lake Drainage (181) 0 32 32 
Unnamed Stream (18 4} 0 80 80 
Unnamed Stream (189 ) 0 7 7 
Grovers Creek (192) 0 31 31 
Unnamed Stream (2021 0 21 21 
Al I drainages from Stream No. 168 to 109 130.5 239.5 

2 06, Inclus ive, not listed above 

Dogfish Creek (2 07) 45 259 304 
Johnson Creek (2 08) 0 24 24 
Sc andia Creek (213) 0 12 12 
Stee l Creek (223) 18 105 123 
l l lahee Creek (228) 0 27 27 
Mosher Creek (241) 0 19 19 
Barker Creek (2 4 5) 15 98 ll3 
Al l drainages from Stream No. 207 to 8.5 73 . 5 82 

245, Inclusive, not listed above 

Cl ear Creek (246) 0 78 78 
Woods Creek (2 5 l) 0 1 1 
Chico Creek (2 59) 0 38. 75 38.75 
All drainages from Stream No. 246 to 5 46 51 

267, Inclus ive, not l isted above 

Garst Creek (268) 0 17 17 
Unnamed Stream (269) 0 13 13 
Blackjack Creek (2791 0 438.5 438.5 
Su l l ivan Creek (285) 2 39 41 
Beaver Creek (289) 0 9 9 
Cur ley Creek (2941 0 285 285 
Wil son Creek (297) 0 12 12 
Al I drainages from Stream No. 268 to 2 60.25 62.25 

303 Inclusive, not l i sted above 

Big Phi nney Creek (308) 0 15 15 
Ol alla Creek (313) 0 105.5 105.5 
Crescent Creek (321) 0 31 31 
Unnamed Stream (342) 0 90 90 
McCormick Creek (350) 0 52 52 
Purdy Creek (3 54) 0 24 24 
All drainages from Stream No. 304 to 18 165 18 3 

355, lnclus lve, not l i sted above 
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Table 63. ACREAGE COVERED BY GROUND-WATER AND SURFACE-WATER IRRIGATION IN THE KITSAP REPORT AREA. (continued) 

Drainage basin (Stream No.) 

KITSAP PENINSULA (continued) 

Burley Creek (356) 
Minter Creek (36 7) 
Coulter Creek (425) 
All drainages from Stream No . 356 to 

426, inc lu sive , not listed above 

TOTAL - Kitsap Peninsula 

BAINBRIDGE ISLAND 

Unnamed Stream (461) 
Unriamed Stream (463) 
All drainages from Stream No. 427 to 

464, inclusive, not l isted above 

TOTAL - Bainbridge Island 

VASHON AND MAURY ISLANDS 

Beall Creek (4 79) 
Elli s Creek (482) 
Judd Creek (510) 
Fisher Creek (514 ) 
Jod Creek (5 30 ) 
Green Valley Creek (531) 
Needle Creek (540) 
All drai nag es from Stream No. 465 to 

547, Inc lu sive, not listed above 

TOTAL - Vashon and Maury Islands 

FOX ISLAND 

All drainages from Stream No. 548 to 
555, Inclusive 

Mc NEIL ISLAND 

Al I drainages from Stream No . 556 to 
559, Inclusive 

ANDERSON ISLAND 

Unnamed Stream (570) 
All drainages from Stream No. 560 to 

582, inclusive, not listed above 

TOTAL - Anderson Island 

GRAND TOT AL - Report Area 

Ground water 

8 
49 

0 
18 

299 

25 
0 
0 

25 

0 
0 
0 

40 
0 
0 
0 

24 

64 

0 

0 

0 
0 

0 

388 

Surface water 

307 
67 
22 

277 

3,784 

87 
91.25 

236.08 

414.33 

17 . 5 
1 

79 
48 
24 

6 
16 .5 
94.25 

286.25 

11 

1 

25 
5 

30 

4,526.58 

Total irrigated acreage 

315 
116 

22 
295 

4,083 

112 
91.25 

236.08 

439.33 

17 .5 
1 

79 
88 
24 

6 
16.5 

118.25 

350.25 

11 

1 

25 
5 

30 

4,914.58 
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variations of the order expressed by the coefficients of variation 
in table 49 (Variation of Measured Annual Runoff). The figure 
for consumptive demand assumes that the only use of water is 
by holders of valid water-right filings recorded with the State 
Division of Water Resources and that each right is being fully 
utilized. Also, detailed engineering, geologic and economic 
studies would be required for each site before the f igure for 
potential storage could be justified. Though it is physically 
and economically possible to utilize some of the runoff water 
that is present ly being lost, a large amount occurring as direct 
ground-water discharge to the waters of Puget Sound will 
always be non-recoverable. Increased utilization of ground 
water, however, wou Id tend to reduce the amount of non­
recoverable ground water. 

Table 62 and figures 92 and 93 all show that most of 
the appropriated water is used for public and domestic water 
supplies. Additional information about municipal, community, 
and group water systems is provided in appendix B. 

. The next largest use is for i1·rigation. Table 63 lists 
by drainage qasin the acreage covered by existing ground­
water and surface-water rights and totals for specific portions 
of the report area. Other important uses are covered in the 
following discussions of individual basins. 

In general, the need for public suppl ies and domestic 
water is dictated by local population intensity; whereas , the 
demand for irrigation water is significantly greater in the 
northern and eastern parts of the area where recharge from 
precipitation is least. 

Ind ividual water-right filings used in the compilation 
and construction of the foregoing figures and tables are found 
in appendices C and D. Township plats are provided in 
appendix E to show the location of each surface-water and 
ground-water fil ing and to show irrigated areas of 10 acres or 
more in size. 

In the granting of water rights the Division of Water 
Resources recognizes and respects the needs offish for the 
use of surface waters. Several aspects are considered before 
a permit is issued, such as fish propagation, use in fishways, 
and the maintenance of sufficient low flows to support fish 
li fe. The Departments of Fisheries and Game were consulted 
to appraise the fishery value of various streams within the 
study area and information was provided as to the portions of 
streams utilized by anadromous fish for spawning purposes. 
These areas are shown on plate 5. Although only the known 
spawning and migration areas are shown on plate 5 (in red), 
these streams also benefit fingerlings by providing rearing 
areas which have suitable food supplies. The length of resi­
dence each specie spends in fresh-water streams prior to the ir 
migration to the sea varies from about three months to a year. 

The Departments of Fisheries and Game have requested 
that the 14 streams listed in table 64 be closed to further con­
sumptive water-right appropriations in the interest of protection 
to the fishery of these streams. Th is closure does not apply 
to domestic or stock water diversions. Occasionally , streams 
closed for the purposes stated above may be reappraised and 
reopened to appropriation. 

Appropriation from some streams may be permitted with 
certain low-flow provisions, and diversions will be restricted 
to periods when the flow of the streams exceeds those estab­
lished low flows . In the report area, the Union River and 
Dog fish Creek are the only streams subject to this type of 
restriction and these are outlined in table 65. In addition to 
low-flow restrictions, Dogfish Creek is one of the streams 
closed to further appropriation. Streams not listed in either 
tables 64 or 65 are still open to appropriation , 

Table 64. STREAMS CLOSED TO FURTHER 
APPROPRIATION . 

Barker Creek - tributary Dyes Inlet 
Bear Creek - tributary Bur ley Creek 
Blackjack Creek - tributary Sinclair Inlet 
Burley Creek - tributary Burley Lagoon 
Clear Creek - tributary Dyes Inlet 
D·ogfish Creek - tributary Liberty Bay 
Dutchers Creek - tributary Case Inlet 
Judd Creek - tributary Quartermaster Harbor 
Minter Creek - tributary Henderson Bay 
Mission Creek - tributary Hood Canal 
Salmonberry Creek - tr ibutary Long Lake 
Seabeck Creek - tributary Seabeck Bay 
Unnamed Stream - tributary Kitsap Lake (Sec. 2 0, 

T . 24 N., R. 1 E.l 
Wildcat Creek - tributary Chico Creek 

Table 65. STREAMS OPEN TO APPROPRIATION, 
SUBJECT TO DESIGNATED LOW-FLOW 
RESTRICTIONS. 

Union River 

Minimum flow - 3 cfs directly below Mcl<enna Falls . 
Minimum flow - 5 cfs directly below confluence of 

East Fork Union River. 
Minimum flow - 8 cfs at former gaging station location 

near Belfair (0635) in Sec. 20, T. 23 N., 
R. 1 W. 

Minimum flow -10 cfs at mouth in SW¼ Sec. 29, 
T.23N.,R.1W. 

Dogfi sh Creek 

Minimum flow - 0.5 cfs on East Fork above con­
fluence with West Fork. 

Minimum flow - 1 cfs on main stem of Dogfish Creek 
below confluence of East and West Forks, 

The following paragraphs deal with present water use 
in certain selected basins within the report area. These dis­
cussion s , based on tables 62 and 63 and appendices C, D, 
and E, are intended to present only a brief resume' of use by 
basin. More detailed facts and figures relating to low flows 
have been discussed and are tabulated in the section of this 
report dealing with surface-water resources . 

UNION RIVER (7) 

More water-right fi I ings have been made on the Un ion 
River and its tributar ies than any other stream system in th e 
report area. As of January 1, 1963, there were 6 7 val id 
surface-water filings for a total of 45.61 cfs. Of this total, 
43.43 cfs were for consumptive uses. 

In accordance with the trend of water use in this area, 
most of the consumptive quantity (41.025 cfs) was for public 
and domestic water supp ly systems. The city of Bremerton 
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controls nearly al l of this amount for its municipal supply and 
has rights to divert a total of 40 .00 cfs from the Union River 
proper, the West Fork of the Un ion River and Lesco Creek . 
In support of these diversions, the city holds two reservoir 
cert ificates to store 4000 acre-feet of water in the Union 
River Reservoir (Casad Dam ) and 1200 acre-feet in Twin 
Lakes. Thi s system was discus sed in the Surface-Water 
Resources section under Water Development Sites. 

Excepting lawn and garden irrigation of one acre or less, 
2 .215 cfs have been appropriated from surface- water sourc es 
in the Union River basin for the in·igation of 228 acres of land. 
This wate1· is used primarily to improve pasturage during dry 
summer months. 

A sma ll water-wheel utilizes 1.02 cfs of the non­
consumptive quantity appropriated in this basin whi le the re­
mainder is primarily for fish propagation and beautification. 

Since water r ights have been issued for a large part of 
this stream ' s runoff, the Departments of Game and Fisheri es 
have requested low-flow restrictions on further appropriations. 
These restriction s, li sted in tab le 65, are designed to main­
tain certain specified minimum flow s in the river at all times 
for the preservation of the stream's fishery resource. Though 
surface-water filings are numerous in the :_'nion River basin, 
there are no valid ground-water filings on record with the 
Divi sion of Water Resources. 

MISSION CREEK (12) 

Prior to 1963 therewere .4 valid surface-water fi lings 
in Mission Creek basin for a total of 5. 53 cfs; however, 
5.00 cfs of the total may never be put to beneficial use. The 
City of Bremerton, in 1950, submitted an application for this 
amount to augment their municipal supply, but a permit has 
never been issued because of protests by the Departments of 
Fisheries and Game. Excepting the 5.00 cfs, only 0.03 cfs 
have been appropriated from Mission Creek for consumptive 
pw·poses and the remaining O .50 cfs is used for fish propaga­
tion. 

In addition to existing storage in Mission and T iger 
Lakes , topography in Mission· Creek basin indicates that it 
may be poss ible to develop up to 9500 acre-feet of storage 
by constructing a dam between 2 and 3 miles upstream from 
the mouth of this stream (see section on Water Development 
Sites). 

One val id ground-water fi I ing ex ists within the basin. 
This is held by the Washington State Department of Institutions 
for a community domestic supply, and is limited to an annual 
withdrawal of 240 acre- feet. 

TAHUYA RIVER (44) 

As of January 1, 1963, there were 10 valid surface­
water filings on the Tahuya River and its tributaries. These 
filings were for a total diversion of 32. 2 0 cfs but permits 
have actually been issued for only 2.20 cfs. In 1950 the 
Ci ty of Bremerton applied for 20 .00 cfs to increase its 
municipal supply, but qua I ity prob I ems and protests by the 
Departments of Fisheries and Game have deterred development. 
Kitsap County P.U.D. No. 1 in 1960 submitted an applica­
tion for 10 .00 cfs from Go ld Creek, but this also has drawn 
objections from the aforementioned State Departments . 

A total of 0.47 cfs has been appropriated in the Tahuya 
River basi n under 3 surface-water rights to irrigate 4 7 acres 
of land . Individual domestic supplies account for most of the 

remaining consumptive use and 1.69 cfs i s used in a small 
mining operation . 

Two reservoir applications are on file to store water in 
the Tahuya River basin. One was submi tted in 1960 by the 
Kitsap County P . U.D. No . 1 and is to store 1000 acre-feet 
of water near the source of Gold Creek. The other was filed 
in 1961 to en larg e Tahu ya Lake and increase its storage 
capacity to about 1650 acre-feet (see Section on Water 
Development Sites). 

Ground-water resources are virtual ly untapped in the 
Tahuya River basin as no val id ground-water Fi I ings are of 
record. 

DEWATTO CREEK (70) 

Although it is one of the larger drainag es in the report 
a1·ea, comparati vely little use is made of the water resources 
of Dewatto Creek basin . Only two surface-water rights have 
been established in this area and neither involve diversions 
from the main stem. In al I, 0. 31 cfs has been al located for 
irrigation purposes and O .02 cfs for domestic supplies. 

Throughout the southwestern part of the Kitsap Penin­
sula there has been little ground-water development and no 
valid ground-water filings exist within the area drained by 
Dewatto Creek . 

BIG BEEF CREEi< (121) 

Two surface-water filings for domestic supplies account 
for the smal I total consumptive use of O. 0 6 cfs in this basin; 
however, a sizable quantity has been appropriated for non-con­
sumptive purposes . In 1961, filings were submitted to 
appropriate 5.00 cfs and to store 800 acre-feet in a reservoir 
on Big Beef Creek near the community of Cam_p Union. The 
artificial lake created by this project would be used primarily 
for recreational purposes in conjunction with a lake-shore real 
estate development. No valid ground-water filings exist in 
this watershed. 

UNNAMED STREAM (149) 

This stream drains the northerly end of Big Valley and 
is primarily utilized as a source for irrigation water. As of 
January 1, 1963, a total of 10 val id surface-water fi I ings 
were on record, of which 8 were for irrigation use. These 8 
filings permit a tota l diversion of 1.19 cfs to irrigate 113 
acres of land . Also, 0.07 cfs has been allocated for individ­
ual domestic supplies. No ground-water rights have been 
established in th is basin . 

GAMBLE CREEK Cl58l 

Similar to most other streams that drain the northern 
part of the Kitsap Pen insula, Gamble Creek is used primarily 
as a source for irrigation water. With in the bas in 9 val id 
filings have been established for this use perm itti ng a total 
diversion of 0.82 cfs to irrigate 76 acres of land. 

Of the 10 filings on this stream system, 5 include 
domestic supply as a use and permit a total of O .08 cfs to 
be diverted for this purpose. Stock water accounts for an 
additior. I O.01 cfs. One right for O .10 cfs emp loys the 
water no, Lconsumptively for fish propagation before it is used 
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for domestic supply and irrigation. One ground-water right for 
100 gpm has been recorded to irrigate 34 acres of land near 
the headwaters of Gamb I e Creek . 

A cursory examination of the Gamble Creek basin 
indicates that it may be possi ble to construct a sizable reser­
voir near its mouth. Such a reservoir could help to meet the 
relative ly high demand for irr igation water in th is area. 

DOGFISH CREEK (207) 

From the standpo int of water use, Dogfish Creek is 
probably the most important stream in the northern part of the 
report area. As of January 1, 1963, 26 val id surface-water 
filings were on record for this basin. The se provide for an 
aggregate diversion of 4. 90 cfs of which on ly O .10 cfs was 
allocated for non-consumptive use. 

The Town of Poulsbo has developed several springs in 
the Dogfi sh Creek drainage for its municipal supp ly and ho ld s 
3 surface-water certi ficates al lowing a total diversion of 2. 4 0 
cfs. In addition, severa l individual domestic and stock-water 
supplies amounting to O .10 cfs are derived from the stream 
system . Agr icu lture is well developed in this area and 20 
filings for a to ta l of 2.30 cfs were on record to i rrigate 259 
acres of land. 

Controversies have developed i11 the past over the use 
of Dogfish Creek waters and at times the dem and has been 
excessive. The Departments of Fisheries and Game have 
therefore requested that 110 further appropriations be author iz ed 
from this source. Ex ist ing filings are subject to low-flow 
restrictions (tables 64 and 65). 

Three ground-water filings have been established with­
in the area drained by Dog fish Creek. These are primarily for 
i rri gation use and permi t a total rate of withdrawal of 275 
gpm to irrigate 45 acres. Domestic use is also permitted 
under two of the f i lings. The total annual withdrawal under 
all of the filings is limited to 95.6 acre-feet. 

JOHNSON CREEK(208) 

Approximately 7 5 percent of the surface waters 
appropriated in the Johnson Creek drainage are used for non­
consumptive purposes. Two rights total ing 1.03 cfs have 
been estab Ii shed for fish culture and O .18 cfs under another 
right has been allocated for the operation of hydraulic rams. 

Consumptive use diversions total O. 41 cfs. Three 
fi I ings perm it the diversion of O. 2 6 cfs to irrigate 4 7 acres, 
0 .14 cfs has been appropriated for domestic supplies, and 
0 .01 cfs is permitted for stock watering purposes . No va lid 
ground- water fi I ings were on record for the Johnson Creek 
drainage prior to 1963 . 

SCAND IA CREEi< ( 213) 

Though the Scandia Creek drainage is qui te smal I , it 
is im portant because it i s the source of the domestic supply for 
the community of Scandia. A tota l of 1.00 cfs has been 
appropriated for this use under two separate f ilings by the 
Scand ia Waterworks Co. In add i tion to the commun ity system, 
0. 0 5 cfs has been appropriated for 4 indiv id ual domestic 
supplies. 

Scandia Creek i s also used to supply water for the 
irrigation of 12 acres of land . Three rights have been estab­
li shed for this purpose permitting a total diversion of 0. 12-cfs . 

Preliminary studies indicate that it might be possible to 
construct two storage reservoirs on this stream to he lp meet 
future demands in the immediate area. The reservo irs, if 
feasible, wou ld have a combined capac ity of approximate ly 
220 acre-feet. As of January 1, 1963, no va lid ground­
water filings were on record for this basin . 

STEEL CREEK (223) 

Over one-th ird of the water appropr iated from Steel 
Creek and its tributaries is devoted to the non-consumptive 
uses of f ish propagation and power production. A total of 
0.64 cfs has been appropriated in 4 fil ing s for these purposes. 
Of this amount, 0. 4 9 cfs has been used under one of the rights 
for both fish propagation and the operation of a small water 
turbine. This facility reportedly produces about 2 horsepower. 

A total of 1.01 cfs has been appropriated in this basin 
for consumptive purposes. Eight val id filings amounting to 
0. 93 cfs were on record for the irrigation of 105 acres of 
land. The remainder is utilized for domest ic purposes. 

Two ground-water rights have been establ ished near the 
headwaters of the Steel Creek drainage. One of the rights 
was granted for the irr igati on of 18 acres of land and both pro­
vide for domestic supplies. The combined annual withdrawal 
under both ri gh ts is lim ited to 46 acre-feet. 

Topography indi cates that it may be feasible to add 
approximately 290 acre-feet of surface storage in this basin 
through the construct ion of 2 reservoirs. 

BARKER CREEK (245) 

Over one-third of all the surface waters appropriated in 
Barker Creek basin are uti I ized for non-consumptive pu ,·poses. 
A smal l ram uses 0.13 cfs to furnish domestic water for two 
homes and O .55 cfs is a llotted for fish propagation . 

Consumptive uses from surface-water sources amount 
to 0.96 cfs. A tota l of 9 f ilings have been established for 
the irrigation of 98 acres of land and. these permit a tota l 
diversion of O .88 cfs . Of the 12 valid filings in this drainage, 
7 prov ide for domestic supp I ies and stock water, and reserve 
a tota l of 0.08 cfs. 

Because diversions from the Barker Creek system under 
existing fi Ii ng s have at times produced critical low flows, the 
Departments of Fisher ies and Game have requested that this 
stream be closed to further consumptive appropri ations. 

Two ground-water fi I ing s permitting a total annual with­
drawal of 43 .2 acre-feet have been established in this drainage . 
One of these provides water for the Community of Bucklin Hill 
and the other is used for irrigation of 15 acres of land. 

Island Lake provides natural surface storage in this 
basin and the reservoir on Barker Creek shown on plate 5, if 
feasible, would provide an additional 130 acre-feet of storage. 

CLEAR CREEK (246) 

Agriculture i s well developed in the Clear Creek valley; 
consequently, most of the water appropriated from this stream 
and i ts tributaries is used for irrigation . This use i s specified 
in 6 of the 8 valid filings in this basin and under these rights, 
a to tal diversion of O. 72 cfs is permitted for use on 78 acres 
of land. 

Domestic rights· have been issued in this area for a total 
of O. 0 5 cfs, and O. 30 cfs is used to operate hydrau'I ic rams . 
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It is estimated that about 2000 acre-feet of additional surface­
water storage cou ld be prov ided in this basin by constructing a 
reservo ir on the West Branch of Clear Creek (table 54). The 
Departments of Fisheries and Game feel that additional diver­
sion from the Clear Creek system would jeopa,·d ise its fishery 
use; therefore, the stream has been closed to further consump­
tive appropriation. 

One ground-water right has been perfected in the south­
ern part of this basin to furnish water for the Com mu ni ty of 
Bucklin Terrace. This right permits a rate of withdrawal of 
20 gpm and a total annual withdrnwal of 32 acre- feet. 

WOODS CREEi< (251) 

Woods Creek is a typica l example of the many short 
spring-fed streams found on the l<itsap Peninsula but is of 
particular importance because it is used to provide a water 
supply for the Community of Silverdale. Four fil ings on this 
stream have been submitted by the Silverdale Water District 
for a total diversion of 1. 56 cfs. Several other domestic 
systems also use this st,·eam for th ei1· supplies and divert an 
additional O .18 cfs. One of these fi I ing s al so provides O.01 
cfs to irrigate 1 acre of land . 

The only non-consumptive fi l ing on Woods Creek is for 
a gravel washing ope1·ation. To prevent possible silt prob lems 
in the Community of Silverdale water system, none of the 
0. 50 cfs allowed for the grave l washing operation may be 
diverted above the Com munity of Si lverda le intake. No ground­
water rights have been established in this smal I drainage. 

CHICO CREEK (259) 

Of the stream systems in the report area, the Ch ico 
Creek drainage ranks third in total number of surface-water 
fi l ings . As of January 1, 1963, there were 33 valid filings 
on record for this area. 

Since this stream and its tributaries flow through one of 
the more heavily populated areas of the Kitsap Peninsula, a 
major part of the appropriated water is used for domestic pur­
poses . Municipal supply, community domestic or individual 
domest ic use is indicated in 31 of the filings which account 
for a total diversion of 21 .03 cfs . Though valid filings 
exist for this amount, permits have actua lly been issued for 
only 1.03 cfs. l'he Kitsap County P.U.D. No. 1 in 1960, 
submitted an application to divert 20. 00 cfs from Lost Creek 
for municipal supply; however, the Depa,tments of F isheries 
and Game have regi stered a preliminary protest against 
approval of a permi t. 

Irr igation is specified in 12 surface-water filings in 
the Ch ico Creek basin. In all, these prov ide for O. 4 7 5 cfs 
to be diverted for use on 38. 7 5 acres of land . 

Non-consumpt ive uses account for O. 632 cfs. A 
certificate autho,•izing O .25 cfs was perfected in 1938 for 
sand and gravel washing purposes, but a f ield examination in 
1962 showed that the operation had ceased and no water was 
being diverted at that time . Two rights utilizing 0.37 cfs 
provide for the operation of hydraulic rams and O .012 cfs 
has been a l lotted fat· Fi sh propagation . 

Future demands may require the utilization of naturally 
stored water in l<itsap and Wildcat Lakes and, if feasible, 
the 3 reservoirs examined for this area (table 54) could pro­
vide an additional 5100 acre-feet of artific ial storage. 

It is interesting to note that the first filing for a ground­
water right under the declaration of vested t· ight p1·ocedure was 

submitted from this area. This r ight, permitting a withdrawal 
rate of 70 gpm (112 acre-feet annually) for a community 
domestic supply, was also the only valid ground-water fi li ng 
in the Chico Creek basin prior to 1963. 

GORST CREEi< (268) 

Though the total diversion permitted under surface­
water f i lings in the Garst Creek dra inage amounts to only 
O .24 cfs, important additional use is made of this stream by 
the Ci ty of Bremerton for their munic ipal supply under a claim 
to a vested right. Since Garst Creek was used for this purpose 
prior to 1917, the City of Bremerton probably enjoys the 
highest pr iority right on the stream. Adj udication proceedings 
would be required, however, before the exact extent and 
priority of their vested claim could be established. 

A total of 5 surface-water filings have been established 
by other users in this basin and all provide for irrigation, per­
mitting a total diversion of O . 14 cfs for use on 17 acres of 
land . Domestic use is ind icated in 4 of the rights for a total 
of O. 0 6 cfs and stockwater in 1 right for O.01 cfs. Onl y 
0. 03 cfs has been allocated for non-consumptive use in the 
Garst Creek basin. Th i s quantity is used for power generation . 

Two ground-water f i lings have been established in the 
Garst Creek area by the Sunnyslope Water Di strict. These 
rights were filed for municipal and commun ity dome stic supp l ies 
and , combined, permit a withdrawa l rate of 430 gpm and a 
tota l annual withdrawal of 280. 6 acre-feet. 

BLACl<JACI< CREEi< (279) 

Blackjack Creek is one of the more heavi ly appropriated 
streams in the report area, and as a result, has been c losed to 
further appropriation at the request of the Departments of 
Fisheries and Game . In all, 25 valid filings have been re­
corded for this stream and its tributaries permitting a to tal 
diversion of 4 .07 cfs. 

In contrast to the general trend in the report area, 
irrigation is the most important water use in the Blackjack 
Creek drainage . A tota l of 22 filings have been recorded 
for this purpose permi tti ng an aggregate diversion of 3 .80 
cfs for use on 438.5 acres of land. Ind iv idual domestic users 
and livestock utilize 0.14 cfs from the stream system and 
0 .13 cfs has been appropriated for f i sh propagation and oper­
ating a hydraulic ram. 

Although th e Blackjack Creek basin is a comparat i vely 
good ground-water producing area, only two ground-water 
rights have been perfected in th i s area. These rights are for 
community domestic supplies and permit a tota l rate of wi th­
drawa l of 70 gpm and a total annual withdrawal of 28. 75 
acre-feet. 

In addition to the natural surface storage provided by 
several small lakes, cursory studies ind icate that i t may be 
possible to develop up to 2050 acre- feet of storage through 
the two prnposed reservoirs listed in tab le 54. 

CURLEY CREEi< (294) 

Curley Creek bas in ranks second among ind iv idua l 
drainages in the report area in total number of valid surface­
water filings , As of Janua1·y 1, 1963, there were 34 such 
fil ings on record for this bas in . 

Sim i lar to Blackjack Creek basin, agriculture is well 
developed in the Curley Creek area and most of the larger 
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appropriat ions are for irrigat ion purposes. In all, 25 filings 
provide for a total diversion of 1.99 cfs to be used on 285 
acres of land . F ilings for domestic use permit a total diversion 
of O. 22 cfs, and diversion of O. 92 cfs is perm itted for 
several non-consumptive uses. 

Long Lake, with a surface area of 314 acre s, is the 
largest natural lake in the report area . In addition to the sur­
face water stored in Long Lake, it may be possible to develop 
190 acre-feet of storage on a smal I tributary stream near the 
mouth of Curley Creek . 

Two ground-water f ilings have been established in this 
basin for community domestic and municipal supplies. The 
combined rate of withdrawal permitted by these f il ings is 350 
gpm and the total annual wi thdrawal is 571.4 acre-feet. 

OLALLA CREEK (313) 

The trend in water use found in other nearby drainages 
is al so di splayed in the Olalla Creek basin . A total of 16 
surface-water filings have been recorded for this area and, of 
these, 15 include irrigati on as a use. Six of the rights pro ­
vide for irrigation of 10 ac,·es or more, and allow a tota l 
appropriation of 1.01 cfs for use on 105.5 acres of land. 

Three righ ts on streams in this drainage allow a total 
diversion of O. 04 cfs for domestic purpo ses and O.01 cfs has 
been allocated for stock water use. No ground-water f i ling s 
or non-consumptive surface-water fi I ing s exist in this basin. 

BURLEY CREEK(356) 

A total of 2. 62 cfs has been appropriated under 16 
filings to irrigate 307 acres of land in the Burley Creek bas in. 
Only in the Blackjack Creek drainage has more surface-water 
been appropriated for this use. Of the 20 valid filings for 
the Burley Creek drainage, 9 prov ide for domestic use and 
permit a total diversion of 0. 10 cfs. Since these filings 
permit a comparatively heavy draft on the surface-water re­
sources, the Departments of F isheries and Game have requested 
that Burley Creek be closed to further consumptive appropriation. 

Non-consumptive uses account fo1· 0 .53 cfs of the total 
3.25 cfs diversion allowed in the bas in. These include 0.10 
cfs for milk cooling operations , 0 .08 cfs for f i sh propagation, 
and 0.35 cfs for the operation of hydraulic rams. 

Two ground-water rights have been perfected in this 
area. One permits the use of 50 gpm for a gravel wash ing 
operation and is limited to a tota l annual withdrawal of 20 acre­
feet. The other allows 45 gpm to be used for irrigation and 
domestic purposes and provides for a maximum annual with­
drawal of 160 acre-feet. 

MINTER CREE K (367) 

The State Department of Fisheries maintains a fish 
hatchery and biolog ical experiment station near the mouth of 
Minter Creek and hol ds rights for the use of 20 .4 8 cfs . Th is 
quantity is utilized primarily for non-consumptive purposes, 
which include f i sh culture and propagation, scientif ic studies 
of fish and other mar ine life, and the operation of fish counting 
traps. Two other non-consumptive filings in the basin au­
thor ize 1. 2 5 cfs for gravel and rock wash ing operations , and 
fish propagation. 

Within the basin, 5 surface-water r ights have been 
issued for irrigat ion purposes . These rights util ize a total 
diversion of O. 6 7 cfs for 6 7 acres of land. Domestic use is 
specified in 8 of the 11 surface-water filings in this area 
permitting a tota l diversion of O . 13 cfs. To insure that flows 
will be sufficient at all times to operate their hatchel'y, the 
Department of F isheries has requested that Minter Creek and its 
tributa,·i es be closed to further consumptive appropriation. 

Prior to 1963, there were 4 ground-water fi lings in the 
watersh ed for community domestic , domesti c and irrigation uses. 
The combined rate of w ith drawal under these filings is 4 71 gpm 
and 11 7. 6 acre-feet per year. 

Small amounts of natural surface storage exist in severa l 
small lakes in the basin and preliminary studies indicate that 
approximately 2800 acre-feet of storage could be added by con­
structing a dam on the main stem of Minter Creek abou t a mile 
west of Hor seshoe Lake (pl. 5). 

JUDD CREE i< (510) 

Appropr i,ations from Judd Cl'eek and its tributa,·ies pre­
sent a fairly representat ive picture of water use in the i sland 
areas of th is report. A total of 16 surface-water. filings have 
been l'ecorded for this stream system, which combined, perm it 
the diversion of O. 935 cfs. 

Irrigation is specified in 7 of the f i ling s, allowing a 
total of O. 73 cfs to be diverted for use on 79 acres of land . 
Domestic supplies and stock water account for 0.155 cfs. 
A non-consumptive diversion of O .05 cfs is specified in one 
right to operate a hydraulic ram. 

Because Judd Creek has some fishery value , the Depart­
ments of Fisheries and Game have requested that future approp­
riations be restri cted to domestic and stock water use, and 
non-consumptive uses·. No ground-water rights have been 
established in thi s area. 
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SUMMARY 

CONCLUSIONS 

In accordance with established standards, the Kitsap 
Peninsula and nearby islands can be classified as bei ng a 
moderately to. heavl.ly watered area with a "sub-humid" to 
"humid" c limate. The report area in general, however, Is 
relatively dry when compared to the "humid" and "very wet" 
c llmate experienced in most of western Wash ington. Lying 
In the lee of the Olympic Mountain s, much of the study area 
is shielded from the full effect of prevail ing storms. The 
most northerly pii.rt receive s the least precipitation, averag ing 
about 26 Inches annually, while farther south, at higher 
elevations and where the rain-shadow effect is diminished, 
annual prec ipitation averages as much as 80 Inches. Al­
though the areal distribution of precipitation varies consider­
ably over the report area, the enti re region Is usuall y affected 
to some degree by passing storms and the climate Is quite 
consistent from year to year. 

Temperatures reflect the moderating maritime Influence 
of Puget Sound waters and the Pacific Ocean. The warmest 
month is usually July or August during which temperatures 
seldom average much above 70 ° F . The coldest month Is 
January when temperatures usua lly average sl ightly below 
4 0 ° F. 

Stonn activity Is general ly greatest during the months 
of November, December, January and February and normally 
reaches a minimum in Ju ly. In the northern part of the study 
area about 75 percent of the annual precipitation occurs 
during the 7-month period, Oc tober through April, and In the 
southern part, approxlmately 8 5 percent Is rece ived during 
this period. The seasonal cyclic var iation In preci pitation Is 
usual ly quite smooth except for the month of June when the 
trend Is broken by an anomalous increase. This Increase Is 
most noticeable in the areas of least annual precipitation. 

Long-term precipitation trends In the report area also 
d I sp lay a cycl ic variation. Ten-year moving-average graphs 
indicated annual precipitation was generally lower than 
normal for several years during the late 1920 1s and again in 
the early 194 0 1 s whl le other groups of years during the 
peri od 1908-62 tended to be above normal. 

Climatolog ical records of the five stations within the 
report area were Inadequate to define the areal distribution 
of precipitation for the entire area. A basical ly accurate 
isohyetal analysis was possible, however, by utl llzl ng these 
data in conjunction with streamflow records and other cllmato­
logical data co l lected at stations located outside. but near the 
periphery of the study area. Before a more refined analysl s 
could be accomplished, It would be necessary to expand and 
increase the density of the present hydrologlc data co ll ectlon 
network. 
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Water budget analyses for the study area by the Thorn­
thwaite procedure (p. 12) show that there Is norma l ly Insuf­
ficient precipitation to meet the potentlal demand s of evapora­
tion and transpiration dur ing most of the summer months. ln 
the southern part of the report area a defic iency usually exists 
during the months of May through September. To the north, 
this period of deficiency Increases and in the most northerly 
parts of the study area It usually starts around the end of May 
and often lasts wel I into October. 

The extent of the summer water deficit ls also Influ­
enced by the water retention capablllties of the so i l. Where 
so ils exhilrit a large water hold ing capacity in the root zone, 
the deficit Is slight, but in places where the so i l water reten­
ti on capabl )ity is 2 Inches or less, the summer deficit may 
average as much as 10 to 12 inches of water . 

Geo logically, the Kitsap Peninsu la and adjacent Islands 
are underlaln pr lmari ly by unconso I I dated Piel stocene sediments, 
with Tertiary vo lcan ic and sedimentary rocks being exposed 
only along the shorel ine areas north and east of Bremerton and 
In the Green Mountain-Gold Mountain hil ls west of Bremerton. 
The Plei stocene mater ials consist of strata of sand, grave l , 
clay and till of glac lal derivation, and interbeds of peat-bear­
ing slit and clay deposited during interglacial per iods. Where 
saturated below the reglonal water table, the sand and gravel 
strata fonn the aquifers which provide the ground-water supply 
In the study area. 

The aqu ifers are recharged annua lly by percolation of 
seasonal precip itation to the water tab le. The amount of such 
recharge Is sufficient In most parts of the report area to pro­
vide adequate ground-water suppl i es to meet the present 
requirements of indlvidual household and community systems. 
In the heavl ly populated areas of Port Orchard, Wins low and 
Gig Harbor, mun icipal supp ly wel Is produce sat I sfactorl ly for 
current demands, and several deep, high capacity wells on 
the south shore of Sinclair Inlet serve as a supplemental 
supply for the growing requirements of the City of Bremerton. 
However, as the amount of natural recharge to aqu i fers var ies 
with precipitation, aquifers underlying the re latively drier 
northeasterly parts of the Pen in sula may not be suffic iently 
recharged to allow a sustained perenn ial yield In the event of 
large Increases In future withdrawals. 

In sparse ly populated parts of the study area develop­
ment of ground-water supplies has been Insufficient to deter­
mine the potenti al of underlylng aquifers. Certain other areas 
experience a shortage of avai I able ground water ow ing to 
unfavorable geologic and topographi c conditions . In areas 
where the dense, impermeable Tertiary volcanic and sedi­
mentary rocks are present ground water suppl !es are notlceab ly 
restr icted and wel Is penetrating these formations wll I barely 
furnish enough water for Individual domestic needs. On the . 
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smaller islands and minor peninsulas, the storage capac ity of 
underlying aquifers is normally small and over-drafting of 
ground water in such areas could result in sa l ine contamination. 

With respect to surface water, the network of 18 con­
tinuous-record stream gaging stations on the Kitsap Peninsula 
represents a relatively high average sampling density of 1 
station for every 3 7 square miles. However, most of these 
stations were concentrated on streams draining the Green 
Mountain-Gold Mountain area and runoff has actually been 
measured from only 23 percent of the total land area included 
In this study. As a result of the unequal station distribution, 
streamflow and runoff cond itions in the densely gaged area are 
quite accurately delineated, but less confidence shou Id be 
placed in the results of analyses for other parts of the report 
area, especially where continuou s-record streamflow data are 
completely lack ing . 

In general the study indicated tha.t the mean annual 
water yield of all lands included in th e report, during the 
per iod 1946-60, was about 1,042,000 acre-feet, or an 
equivalent water depth of 29 .25 Inches over the report area. 
The variab I I ity of annual runoff was found to be sl lghtly 
greater than that of annual precipitation; however, the annual 
production of both precipitation and runoff in this area Is very 
consistent and reliable . 

Since elevations and temperatures in the Kitsap Pen­
in sula area are not conducive to the accumulation of large 
snow packs, this factor has little influence on the streamflow 
regimen and most streams closely follow the seasonal vari­
ation of precipitation. The highest peak flows usually occur 
in the months of November, December, January or February, 
and the lowest flows normally occur in August or September, 
or in certain exceptional cases as early as July or as late as 
October. 

Although runoff and streamflow are primarily control­
led by the areal and time di strlbution of precipitation, runoff 
processes in this area are al so influenced to a large extent 
by the permeab ility and structure of underlying rock materials. 
The larger streams are generally effluent (ground water con­
tributes to streamflow); however, widely varying permeabili­
ties of the glacial and alluvial materials, together with sea­
sonal water- tab le fluctuations, cause some streams to become 
influent and occasionally Intermittent along certain reaches of 
their channels. Although topography .determines the direction 
of surface runoff, the direction of ground-water movement In 
the report area Is commonly independE:nt of surface features 
and is mainly controlled by the physical and hydraulic charac­
teristics of the aquifers. Such control by aqu ifers can permit 
appreciable quantities of ground water to migrate from one 
basin to another, espec ia lly where the aqu lfers are large and 
continuous beneath surface-drainage divides. Evidence of 
such inter-bas in ground-water transfer was found between 
the Tahuya River and Dewatto Creek basins, Thomas Creek 
and adjacent drainages, Dogfish Creek and adjacent basins, 
Burley Creek and Minter Creek basins, and many smaller 
streams that drain per ipheral areas of the peninsula and 
islands. Intensive field Investigation and more data wou ld 
be required, however, before a more quantitative analysl s 
could be made of these processes. 

Instead of the usual drainage pattern where tributaries 
converge to form a single major river, on the Kitsap Peninsula 
and adjacent Islands most streams tend to radiate out from 
the upland areas in ma11y diverging systems and few large 
rivers have evolved. As a result, before appreciable quanti­
ties of surface water can be developed and utll ized, It would 
be necessary to construct storage reservoirs or other col­
lection facilit i es. 

The chemical qua I ity of both surface and ground 
waters In most parts of the Kitsap Peninsula area can be clas­
sified as good and suitable for municipal and most Industrial 
uses. The quality of surface water Is similar to that of 
ground water, although surface waters exhibit a seasonal vari­
ation In the concentration of chemical consti tuents, owing to 
the effects of dilution during periods of high flow. Al so, in 
those areas of greater precipitation, such as the higher parts 
of the western upland, the greater degree of dilution keeps 
concentrations low, while in the easterly and northerly parts 
of the study area mineral concentrations are highest. In some 
watersheds, such as the Union River basin, Iron concentration, 
organic coloration, and stagnant odor creates a slight problem 
during late summer and fall ,months. 

Ground water in deeper, geologically older, aquifers 
has generally a higher mineral concentration which would 
require treatment for certain industrial applications. Iron and 
sil ica concentration Is usually higher In deeper aquifers, 
below the Colvos Srnd. Geograph ically, Iron concentrations 
are cons I stently greater than O .10 part per m I II Ion In the 
northern and central uplands and on Bainbridge Island, and in 
the southerly parts of the Longbranch peninsula, Gig Harbor 
peninsula and Vashon and Maury Islands. Nitrate concen­
tration Is usually highest in shallow wells due to local con­
tam I nation by decayed organic materials and fer ti I lzers. The 
maximum concentration of nitrate, however, Is still consider­
ably below the standard limit set for drinking water by the 
U. S. Public Health Service. Along some shore line areas, 
particularly In the Hansvllle area of the northern upland and 
in the Winslow area of Bainbridge Island, slight saline con­
tam I nation was detected. 

One result of the chemical studies of ground water was 
the Indication that different geologic formations yielded water 
of d lfferent qua I ity. The tests suggest that, where other 
Information Is lack ing to determine underlying geologic for­
mations, chem ical analyses of water from various depths 
might lead to an Interpretation of the underly ing stratigraphy. 

In considering water use, the bas ic and most difficult 
problem encountered in the Kitsap Peninsula area Is the com­
pletely out-of-phase occurrence of the supply with respect to 
the demand. Natural consumptive uses, expressed In terms of 
evapotransplratlon, are greatest in summer when the supply, 
provided by prec ipitation , Is least. Also, the needs of man 
reach a maximum In summer when the area1s population Is 
increased by resort trade and when Irrigation demands are 
greatest. Additional storage facilities, which would capture 
some of the surplus winter runoff waters for use during the 
summer deficit period, could help to offset some of the Imba l­
ance. However, If the area as a whole experiences a large 
Increase In population and/ or industrial growth, requir ing 
additional large supplies of good quality water, It might be 
necessary to go to areas outside the Kitsap Pen insu la and 
Import water from stream systems which have major uncommit­
ted supplies. The most probab le sources for this purpose are 
the larger streams draining the eastern slopes of the Olympi c 
Mounta ins. 

In general, the water-use Inventory has shown that 
people In the report area are quite conscious of protecting 
their water needs. The total number of active water-right 
f i lings, 1101,(966 for surface water and 135 for ground 
water) was approximately 5 percent of all the active filings on 
record with the Division of Water Resources at the end of the 
year 1962. The maximum annual consumpti ve water demand 
of 112,500 acre-feet under these fl lings represents only 
about 11 percent of the estimated average annual yield of the 
area. If feasible, potential surface storage developments in 
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the area cou Id augment the total supply to about 30 percent of 
the mean annual yield. No estimates were made of the safe 
sustaining ground-water yield but existing developments in 
most areas have barely tapped this part of the resource. 

RECOMMENDATIONS 

It has been concluded from the inventory that water 
supplies In most parts of the report area are adequate to meet 
present needs. However, with the anticipated growth of the 
area, It may soon become necessary to enlarge existing 
systems and develope new sources of supply. To help insure 
optimum benefits from the resource, it is strongly recommended 
that water-resource study committees be created at both county 
and local levels. Such committees could represent the 
interests of local people and could meet with appropriate 
private,municipal, county, state, federal and other public 
agencies in planning and coordinating a logical and orderly 
program of water-resource development. 

It Is acknowledged that the foregoing inventory is 
only a start toward complete understanding of hydro logic pro­
cesses in the Kitsap Peninsula area. The study disclosed 
many deficiencies In basic data and indicated various areas 
where more information Is needed. Therefore, to enhance 
future water-resource investigations and to assist those who 
will be entrusted with the responsibility of managing and 
developing the area's water resources, the authors offer the 
fo I lowing specific recommendations: 

A. Studies of precipitation and cl imate in the report area 
indicated that existing climatological data were only adequate 
to present a general picture of conditions. Consequently, 
prior to any future comprehensive hydrologic studies of this 
area, it Is recommended that the establishment of additional 
climatic stations be considered for the following general 
locations: 

1. Hansvllle or Port Gamble 
2. Bangor 
3. Suquamlsh or Indianola 
4 . Poulsbo or Keyport 
5. Seabeck 
6. Silverdale 
7. Winslow 
8. Holly (1 or 2 miles southeast) 
9. Camp Union or Hintzville 

10. Gold Mountain lookout 
11. Dewatto (1 mile south) 
12. Belfalr 
13. MI ssion Lake 
14. Square Lake 
15. Burley or Purdy 
16. Vashon 
17. Tahuya ( 1 or 2 m Iles northwest) 
18. Artondale ( 1 mile southwest) 
19. Longbranch (1 mile west) 

If for economy or other reasons it is necessary to limit 
the period 'of data col lection at any of the selected locations, 
the period of operation should be chosen so as many stations 
as possible will have simultaneous periods of record. Also 
the period of operation should be coincident with that of any 
stream gaging program selected, If possible. 

B. In conjunction with the above program for obtaining 
additional climatological data, it is recommended that simul­
taneous collection of continuous record streamflow data be 

-considered for the indicated general locations on the following 
streams: 

*l. Tahuya R Iver above tidewater 
2. Rends land Creek above tidewater 
3. Anderson Creek near Ho~ly above tidewater 
4. Stavis Creek above tidewater 
5. Seabeck Creek above tidewater 

*6. Big Beef Creek above tidewater 
7. Anderson Creek near Bangor above tidewater 
8. Unnamed stream No. 149 near Lofall 

above tidewater 
9. Gamble Creek above tidewater 

10. Unnamed stream No. 166 near Hansville 
above tidewater 

11. Sliver Creek at Eglon above tidewater 
12. Grovers Creek above tidewater 
13. Steel Creek above tidewater 
14. Barker Creek above tidewater 

*15. Clear Creek above tidewater 
16. Lost Creek above confluence wi th Chico Creek 
17. Garst Creek above City of Bremerton diversion 
18. Curley Creek above tidewater 
l 9. Ola I la Creek above tidewater 
20. Crescent Creek above tidewater 
21. Artondale Creek above tidewater 
22. Purdy Creek above tidewater 
23. Unnamed stream No. 385 at Longbranch 

above tidewater 
24. Rocky Creek above tidewater 

* 25. Coulter Creek above tidewater 
26. Unnamed stream No. 463 on Bainbridge 

Island above t idewater 
2 7. Judd Creek on Vashon Island above tidewater 
28. Fisher Creek on Vashon Island above 

tidewater 
29. Needle Creek on Vashon Island above 

tidewater 
30. Unnamed stream No. 569 on Anderson 

Island above tidewater 

Should such a program be Initiated, in whole or In 
part, It Is suggested that, as a minimum, no less than 3 and 
preferably 5 water-years of record be obtained concurrently at 
each station. The actual length of period should be based 
upon the requirements of the program and other needs of the 
specific location . In addition, it is recommended that the 
locations marked with an asterisk(:*) be considered for long­
term data collection sites. During such a program it would be 
desirable to obtain additional data at the sites of some of the 
discontinued gaging stations in the area. To perm it more 
thorough analyses, m I scel laneous flow measurements should 
also be made during the same period at locations indicated in 
Table 11 where no continuous records have been collected. 

C. In analyzing streamflow data collected in the report area, 
a more thorough investigation should be made of the effects of 
geologic conditions on ground-water movement and base flow. 

D. Since actual water use in the area, as opposed to potential 
use expressed by water-right fl I ings, Is presently unknown, 
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any further analyses of the resource should at least provide 
for an examination and measurement of major water diversions, 
consumptive use and return f low during the period of study. 

E. To more completely evaluate the ground-water resources 
of the Kitsap Peninsu la area it will be necessr ry to conduct 
a more detailed geologic study than that encompassed in the 
present report. Parti cu lar ly in those areas undergo ing rapid 
residential development and where future municipal and in­
dustr ial growth Is anticipated, i t is recommended that a more 
thorough study be made of underlying water-bearing for­
mations. In order to determ ine, both quantitatively and 
qualitatively, the character of the major aqu ifers and extent 
and direction of ground-water movement it wi ll be necessary 
to ini tiate a program that will Include compilation of data on 
existing wells in the area and additional research on under­
lying geology by test drilling, and geophysical methods. 
Such a program should incorporate the follow ing: 

1. A canvass of existing sources of ground-water 
withdrawal in the area under study. This should 
Include a tabulation of representat ive wells and major 
spring zones supplied by aquifers at various depths 
and locations. The canvass should record such perti­
nent information as: 

a. Location and elevation of well or spring 
b. F low of spring, with date of measurement 
c. Observed geolog ic character of spring zone 
d. Depth and diameter of well and well casing 
e. Driller's log of materials penetrated 
f. Depth and thickness of water-bearing zones 
g. Static water level, measured per iodically, 

If possible 
h. Pump test of well (yield In g .p .m., rate of 

of drawdown and recovery of water level) 
I • Type and size of pump 

j. Chemical analyses and temperature of 
water samples 

k. Present use of well 
I. Previous history of well use, changes in 

yield 

2. Establishment of a network of observation wells 
to provide continuou s-record information on ground­
water cond itions in all parts of the report area. If 
poss ib le, these wells should be representative of 
different depth aquifers at each selected location. 
Shoreline wells should be included to provide data 
on the extent of local or widespread saline con­
tamination. For each well selected, water- level 
measurements should be obtained at least on a 
monthly basis, and chemical analyses at least on 
a quarterly-year bas is , for a period of not less 
than 5 years. 

3. In areas where present ground -water develop­
ment has been insufficient to provide complete and 
reliable informati on, a te st drilling program shou ld 
be conducted to determ ine U,e character of under­
ly ing geology and the extent of water-bearing for­
mations. _Such a program could be supplemented 
by geophysical investigations to aid in interpreting 
subsurface features. 

F. To provide for future increases in the watel' demand, the 
feas ibility of potentia l storage sites suggested in th i s report 
should be more thoroughly investigated. Those sites that 
appear to be most desirable should be completely exam ined 
from a geologic, engineering and econom ic standpoint. Then, 
to keep development costs to a minimum, it wou ld be prudent 
to obtain control, as soon as possible, of all lands involved 
in proj ects that will be initiated In the foreseeable future. 
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APPENDIX 

APPENDIX A 

Drillers' Logs 

Appendix A lists drillers' logs of all wells used as 
the bas is for construction of the di agrammatic geologic sec­
t ions shown on Plate 1. Drill ers' logs have been modified in 
some cases to Incorporate into larger units two or more strata 
of l ltholog lcall y similar materials. The wells are tabulated 
In order of their positions within west-to-east sections A-A ' 
through L-L' and within south-to north section M-M'-M". 

Where a we ll appears in both west-to-east and south-to-north 
sections, It Is tabulated with the fonner. 

lnfonnation tabulated Includes well number (see Fig. 9), 
name of owner or tenant, approximate alti tude in feet above 
mean sea level , name of dr i ller if known, depth In feet and 
diameter In Inches, SWL (static water level In feet), Dd 
(drawdown of water level in feet), yield In gallons per minute 
(gpm), depth of water-bearing materials, descr iption and 
thickness of materials penetrated by driller, results of chemi­
cal analyses In parts per mil l ion (ppm), and miscellaneous 
pert! nent data. 
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Well Number 

28/2E-7M: 

28/2E-18J: 

28/2E-l7M: 

APPENDIX A 

ORILLERS 1 LOGS 

Mate1·ial 

SECTION A-A' 

Depth 
(fel!t) 

Altitude 15 feet. Drilled by M. F. Rags­
dale. Cased 169' x 6". Chloride: 98 ppm; Hardness 
(CaCO~): 224 ppm. 

sand and peat ••..•••••••••.•... 25 25 
sand, clay, water-bearing, with 

some gas .•..•••..••.•....••• 
clay, hard .................... . 

144 169 
at 169 

 Fonnerly Puget Mill Co. test well. Altitude 
60 feet. 206' x (?)". Yielded some 'iias. 

clay, buff, sandy ............. .. 
sand, gray-buff, clayey ••••...•. 
c I ay, gray, sandy, water reported 

at 67 feet ................. .. 
sand, gray, fin~ to coarse, gravel 

at base .................... .. 
clay, gray, silty m sandy ....... . 
gravel and gray clay ............ . 
clay, gray, silty, some gravel at 

180 feet, yields some gas at 
190-20.3 feet .............. . 

15 
40 

21 

51 
31 
16 

32 

Evergreen Gas and Oil Co. AllibJde 65 feet. 
1940 as oi I and gas test wel I. 

sand and clay, many alternating 
~trata, water ..bearing sand 12 -
.33 feet ...................... .35 

sand, watcr-beari 119 ...... "' .... ~ .... 133 
sand and clay, alternating strata •. 30 
sand and "clay shale" ..... # •••• ,. • ,. 38 
sand and clay, alternaling strata, 

water-bearing sand 2.38-2 73 
reet and 288-302 feet .••.•... 86 

clay, black to blue .............. 172 
sa11d and c I ay, alternating strata, 

watl!r-bearing at 484-496 feet, 
522-54- feet, 551-563 feet .. 241 

clay, gravel, and wood ........... 15 
sand and gravel, watl!r-be?aring •.•• 32 
clay and sa,:d, alternating strata, 

water-bearing at 772-785 feet, 
839-860 fee?t ......... , ...... 13.3 

sand, l'l'ater-bell'.ring, trace of oi I 
and 9',as •••• ,. ., ,. M • , , .... !If ~ ,, •• , • "' 29 

11hard1>an ,U gravel and clay ., .. ,,,,. 19 
c:lay, sandy, so111e 9as ........... 23 
sand, clay,, 1'hardpan" at 992-995 

feet, water•beariltg at. 978-991 
129 feet • ~ ... ,, • "' .. , •• It •• 11 • ,, ,, • , • It •• <I "' 

shale, blue-gray, sandstone layers 
at top •• " ••• >II • "' , .... It ~ ~ ,,. ., •• ,. ,.. •• 101 

15 
55 

76 

127 
158 
174 

206 

Drilled in 

35 
168 
198 
236 

312 
484 

725 
740 
772 

905 

934 
953 
976 

11105 

1,206 

Well Number 

28/2E-16J: 

28/2E-228: 

27/1E-28A: 

Material 

SECTION A-A'--c,mtil1Ul!d 

A1UbJde 10 feet, Drilled by T, G, Philpott, 
1955. l32 1 x6". SWL 3ft.,Dd9ft.at40gpm, 
Dec. 1955. 

U.S. Coast Guard. Altitude 80 feet. Drilled by M. F. 
Ragsdale, 1948. Casing 109' x 6". Yields about 50 
9pm. Chemical analysis available. 

''hardpan," boulders •.••.•••.••. 
gravel, cemented ..••• , ... , •. , , • 
clay, blue .................... . 
grave I, cemented ...•••••••••••• 
clay, blue .................... . 
sand, gray, water-bearing •.•••.. 

SECTION 8-B' 

12 
15 

2 
5 

44 
31 

12 
27 
29 
34 
78 

109 

Billard Kiwanis. Altitude 65 feet. Drilled by T. G. 
Philpott, 1954. 69' x 6 11 • SWL 61 ft., yields 
7 gpm, 

sol 1, sand and gravel ........... . 
clay, yellow and blul!! ......... .. 
"hardpan" ..................... . 
clay, yellow and blue ......... .. 
sand and gravl!I, water-bearing , •. 

10 
29 

9 
17 

4 

10 
39 
48 
65 
~9 

27/lE-27K: Altitude 280 feet. Drilled by T. C. Philpott 
1953. 76'x8". SWL 60ft,200gprnyield. Per­
forated 71-76 ft. 

sand, gravel ................. .. 
sand, clay .... , ............... . 
"hardpan" •••.••......••• , •.•.•. 
sand, gravel, with clay ....... .. 
sand, gravel, ,vatcr-bearing .... . 

5 
22 

7 
37 

5 

5 
27 
.34 
71 
76 

27/2E-28A: Altitt,de 160 feet. Drilled by T. G. Philpott 
1956. 82'x6". SWL62ft.DD10Ftat8gpm. 

sand, clay ••..••••••••.••••.••• 
gr.ave.f', clay ....................... . 
uha,rdpan~'' •• ,. ., .,,. t •• • i. ... ,~ ..... ,.,. 

$and, clay ..••.••..••...•• , .....•. 
Hha,rdpan *' , .. , ~ ,~ -11 , ~ , • ., ~ ~ -ill , ., ,, , , • ~, 

sand, clay, and gravel ......... . 
sand, gravel, water-bearing 

18 
4 

12 
8 

28 
1.0 
2 

18 
22 
34 
42 
70 
80 
82 
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Well Number Material 
Thickness Depth 

( feet) ( feet) 

SECTION B-B ' - -conti nu ed 

27/2 E-22Q: Altitude 100 ft. Dr illed by C. Ruby, 
1944 . Cased l40' x 6 ". SW L 27ft., 1944. 

till .......................... . , 
sand , wa ter-bearing ...... • .. ... 
gravel, water-bearing .. . . .. .. . . . 

30 
108 

2 

30 
138 
140 

2 7/2 E- 25D: U. S. Army , Corp s of Engi neers . Altitude 400 ft. Drilled 
by Service Hardware, 1954. 295' x 6 " . SWL 230 ft. 
Dd 23½ ft a t 20 gpm. Perforated 26 7 -282 ft. 

26/1 E-5J: 

26/1 E-9L: 

26/ lE-lOM: 

26/ lE-lSK: 

soi l . . ........ .. .. .. .. . ....... . 
gravel, cemented, with clay .... . 
clay , sand ... . . . . . . . ....... . .. . 
sand, clay •.................... 
sand , fine .. ........ . . .. .. .. .. . 

SECTION C-C' 

3 
so 
91 
92 
59 

3 
53 

144 
236 
2 95 

 Altitude 170 feet. Dr ill ed by T. G. Phil­
pott , 1956. 176' x6" . SWL142ft. Dd28ftat 
5 gpm. 

sand, clay and gravel .. ..... .. .. . 
sand , c lay , water-bearing . . . . . .. . 
sand .. . .. .. .. .... . ..... .. .. . . . 
clay, blue ..... .. .. . . . ..... .. . . 
s ilt ..... . ..... . . .. . ... .... . .. . 
sand, fine, with seeps . . . . .. . .. . 
Si It . .... . ........... ' .... . . . . . 
sand, blue clay, water-bearing .. . 

9 
91 
16 

9 
10 
15 

5 
25 

9 
100 
116 
125 
135 
150 
155 
180 

 Altitude 390 ft. Drill ed by Stoican Drilling 
Co.1959. 485 'x 6" - 4" . SWL175 ft. Ddl95ft. 
at llgpm. 

soi l . . ........ . . . . .. ..... .. . . . . 
"hardpan" .. . ....... .. ... . .... . 
clay, sandy .. . . .... . . . .. . .... . . 
sand, cemented ...... .. .. .•.. .. 
clay , blue , si lty, with seeps 212-

228 feet .. .. ... . ... .. .. .... . 
sand and gravel , water-bearing . . . 
clay, bl ue .. . .. .. ... . . .... . ... . 
sand, blue, and clay . .... . ... .. . 
clay, blue and sand .. . ... .... .. . 
sand and gravel, cemented . . . ... . 
sand and grave l ... . . ........... . 
sand, cemented ....... .. .. ..... . 

3 
16 
6 8 
43 

208 
2 

10 
22 
10 
10 
10 

3 

3 
19 
87 

130 

338 
340 
350 
372 
382 
392 
402 
405 

U.S . Army, N.1.K.E. base. Alt itude 280. Dri lled by 
T. G. Philpott, 1955. 128' x 6", SWL 96 ft, Dd 16 
ft at 18 gpm. Screened 118 -128 ' . 

"hardpan," with soft hardpan 36 -
41 ft. ...... . .............. .. 

sand, gravel, and clay . . ...••... 
sand , coarse, gravel, water-bear-

ing ...... . ... . . .. .. . ....•.... 

100 
3 

25 

100 
103 

12 8 

Altitude 40 ft. Dr illed by Nicho lson 
Drill ing Co., 1954 . 203' x 8" flowing well. Perforated 
19 1 to 201 ft. 

till ......... . ... ... .. ..... . . . . 
sand . ................. . . , ... . 
clay, bl ue , sandy ..... . .. .. ... . 
sand and gravel, water-bearing .. . 

30 
1 

158 
14 

30 
31 

189 
203 

Well Number Material Thickness Depth 
<feet) <feet) 

SECTION C- C'--continued 

26/1E-13C: Altitude 365. Dril led by Sjol seth , 
1954. 248'x6". SWL119 ft. Dd 4¼ftat22gpm . 
Perforated 246 to 24 7 ft. 

"hardpan," soi l, and grave l • ..... 25 25 
sand , red , and mud , with seeps 

50 to 95 .. ...... .. .•. ... . .. . 70 95 
sand, sil ty, some gravel . . .. , . ... 30 125 
sand , red, water-bearing . . .. . .. . 50 175 
sand , medi um and coarse , with 

gravel, fine ............... .. . 20 195 
sand , c lean and gravel, fine .. ... 15 210 
sand, medium and coarse, wi th 

gravel .. . . ... ... . . .... . ...... 3 6 246 
grave l, med ium to coarse ........ 2 248 

26/2E-18D: Altitude 365 ft. Drilled by Sjolseth, 
1959. 2 8 4 ' x 6 " . Cas ing 268' x 6". SWL 115 ft. 
Dd 35 ft at 125 gpm. Screened 270 to 284 ft. Water 
temperature 52 °. 

26/2E-9 L: 

26/2E-10R: 

26/ 3E ~7M : 

clay and "hardpan" ...... . ...... . 
gravel, hard . . . . .. . . .. . . . ..... . . 

· clay and sand ..... . .. ... ....... . 
sand, medium-grained . .. ... .. . . . 
sand, dirty, with mud ... . ....... . 
sand , fi ne . .... . ............... . 
sand , c lean , medium-grained ... . . 
sand , fine to coarse grained, and 

gravel, medium to coarse . .. ... . 

100 
40 
30 
30 
22 
30 

8 

10 

100 
140 
170 
2 00 
222 
252 
260 

270 

Altitude 10 ft. Drilled by T. G. Ph il­
pott, 1955. 46' x 6" flowing well. 

sand ......................... . 
gravel and sand, water-bearing .. . 
clay, bl ue . . . . . . .... ... . ... . . . . 

20 
6 

20 

20 
26 
46 

Indi anola Water Service. Alt itude 115 ft. Dr illed by 
J. L. Bell, 1955. 2 70 ' x ?". 

sand, gravel, clay and silt , a lter­
nating strata; water-bearing 
35-53 ft , peat and wood bearing 
67-100 and 135-146 ft ... . . . 

clay, blue, and gravel . .. . ....... . 
clay, blue ... . .... . ... ......... . 
clay , blue, and silt, with gravel . . . 
sand , blue, fine, and clay, water -

bearing ... . .. . . . .... . .. . ..... . 
sand, hard, with clay and gravel .. 

146 
29 
35 
28 

7 
25 

146 
175 
210 
238 

245 
270 

U.S . Navy. Altitude 110 ft. Dr illed by J . J . Bel I, 
1942 . Cased 136' x 10-6" . Ch em ical ana lysis 
ava ilable. 

soi l . ... . ... . . . .. . .. . ..... . .. . . 
ti 11 •• ••• ••••••••••••••••••• ••• 
clay, blue, hard, and sand with 

fine gravel ...... .. .... . . . ... . 
sand and gravel . . .. ... .. . . . ... . . 
gravel, cemented , water-bearing . • 

3 
38 

34 
53 
8 

3 
41 

75 
128 
136 

DNR-00003966 

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)
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Well Number Material 
Thickness Depth 

<feet) (feet) 

SECTION 0-0' 

26/ lW-361<:  AltitudellOft. Dr illed byT . G.Philpott, 
1961. 140' x 6". SWL 106 ft. 

sand and gravel . ... ....... .. .. . 
"hardpan" . . .. . ................ . 
sand, clay, and gravel ....... .. . 
"hardpan," seeps at 9 0 ft . ..... . 
clay , yellow , and sand .. ..... . . . 
sand, gravel, with clay, water-

bearing .•............... , • .• . 

4 
16 
70 
26 

6 

18 

4 
20 
90 

ll6 
122 

140 

26/ 1E-32M: U.S. Navy. Altitude 300 ft. Drilled by N. C. Jannsen. 
700' x 10". Cased to 570 Ft. Yields 550 gprn. 

sand, loose ... .. . ...... . . . . .. . . 
sand , hard .............. ... . .. . 
gravel, coarse .. . ... . . .. . ... ... . 
sand and gravel ..... •.. ........ . 
sand ... .... . ................. . 
clay . ... , ....... ... ...... . ... , . 
sand , black, coarse, water-b eari ng 
grave l, fine, water-bearing .... . . 
clay, hard ....... . ... . .. . .. . . . . 
rock ..... ...... .. .. .. . ... . : ... . 
sand and clay .. ... , . .. . . .. ..•. . 
sand and grave l, water- bearing .. . 
c lay, blue .......... ... ....... . 
sand, coarse, gravel and boulders, 

water -bearing .. . .... .. . . . .. . . 
clay, blue ................. . . .. . 

30 
30 
20 
30 
35 
60 

5 
15 
10 
25 
20 
40 
30 

220 
130 

30 
60 
80 

llO 
145 
205 
210 
225 
235 
260 
280 
320 
350 

570 
700 

26/1E-32L: U.S. Navy. Altitude 295 ft. Drilled by N. C. Jannsen, 
194 5. 165' x 8 11 • SW L 129 ft, February, 1949. 
Dd 2 ft at 30 gpm. 

sand ..... . ........ .. , ........ . 
"hardpan" .................... . 
rock and gravel . .. .' . .. .... .. ... . 
gravel , cemented ............ . . . 
sand and gravel, loose .. ....... . 
sand and gravel . . .............. . 
sand, water- bearing .. . ... .. .... . 

4 
36 
10 
20 
55 
33 

7 

4 
40 
50 
70 

125 
158 
165 

26/ lE-321<: U. S. Navy. Altitude 295'. Drilled by N. C. Jannsen, 
1944. 690' x 18 "-10"-8". Casi ng set to 685 ft . 
SWL228fL, Sept., 1944. Dd82ftat350gpm. 

soi l .......................... . 
"hardpan" . ... . .. . .. .. ....... . . 
sand and gravel ... . ..... . .. . .. . 
gravel and boulders .. . ..... . ... . 
sand, wlLl1 fine grave l .......... . 
c lay, blue ........ .. ... .... . .. . 
gravel, black , hard . . . . ..... ... . 
clay, sandy ............. .. .. . . 
gravel, sandy, hard . ....... .... . 
sand, water-bearing . . ......... . 
gravel, hard . . ............. ... . 
clay, blue, sandy ...... .. ... . .. 
sand , hard, and gravel . . ..... .. . 
sand , clay, and gravel, several 

strata each ...... . •. . .. .. .. .. 

4 
5 

41 
3 

90 
67 
65 
35 
55 

5 
15 
70 
83 

152 

4 
9 

50 
53 

143 
210 
2 75 
310 
365 
370 
385 
455 
538 

690 

Well Number Materia l 
Th ickness Depth 

(feet) (feet) 

SECTION D-0' --continued 

26/1E-34 C:  Altitude 165 ft. Drilled by C. Ruby, 
1950. Cased 196' x 6 11 • SWL 121 fl., Ocl. 1950. 

soil .... . .... . ..... . ..... ... .. . 
tll 1 ...... ... .................. . 
clay, blue . . . . .. ... ......... . .. 
clay, sandy ................... . 
gravel , water-bearing .. . .. . . . .. . 

3 
52 

134 
1 
6 

3 
55 

189 
190 
196 

26/ 1E-36N: U.S. Navy. Altitude 19 ft. Drilled by N. C. J annsen, 
1940. 1036' x 22"-12". Flowing well. Perforated 
179-222 ft., 339-429 ft., 584-630 ft., 674-805 
ft. , 987-1036 ft. 

soi l . ....... . .. . ... .. . ...... .. . 
ti 11 . . . . . .. .... . .... . .... . ..... . 
gravel , fine and sand ..... .... .. . 
clay, blue and brown, and gravel . 
clay, blue and gravel, with peat 

logs at 70 and 90 ft ...... .. 
clay ... .. ... . ....... .. ........ . 
sand, clay, and gravel, und iffer-

entiated ....•.• ........... . 

12 
9 
4 

20 

47 
47 

897 

12 
21 
25 
45 

92 
139 

1036 

26/ 2E-33M : Altitude 60 ft. Drilled by B. Strom, 
1947. Casedl20'x6". 

ti 11 ................... .. ...... . 
clay , blue . .............. . . .... . 
gravel, water-bearing ...... . .. . . 

20 
90 
10 

20 
llO 
120 

26/ 2E-34M:  Altitude 50 ft. Drilled by H. 0. Meyer, 
1945. Cased 68' x 6 11 • SWL 48', Sept. 1945. 

"hardpan" ................ .. . ... . 
clay, "hardpan" and sand ........ . 
clay, some sand ... ... ....... .. . . 
c lay, sand, and gravel, water-

bearing ............ ... .. .... . . 

30 
7 

13 

18 

30 
37 
50 

68 

26/2E-35G: Fay Bainbridge State Park. Altitude 70 ft. Dug by 
Rathburn . 35' x 24". SW L 12 ft. No drawdown at 
5 gpm . 

25/lW-20D: 

clay and gravel . . . . . ... .... ... . . 35 35 

SECTION E-E' 

 Altitude 95 ft. Drilled by Nicholson, 
1959 . Cased 180' x 6". SW L 90 ft . Dd 10 ft at 
30 gpm. Perforated 95 - 120 ft, 125-150 ft. 

"hardpan" ...... .. . . ......... .. . 
clay, yellow .... ... ........... . . 
"hardpan," yellow ... . ....... . . . . 
"hardpan," rocky, water-b earing .. 
"hardpan, " with sand , water-

bearing 125-152 ft ... . .. . . . . 
"hardpan , 11 yellow .. .. ...... .. .. . 

90 
1 
q 

25 

32 
38 

90 
91 
95 

120 

152 
190 

DNR-00003967 

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number Material 

SECTION E-E'--continued 

Thickness 
(feet) 

Depth 
(feet) 

25/1W-20J:  Altitude 20 fl. Drilled by T. G. Philpott, 
1948. Cased 68' x 6". Flowed July, 1950 , with 20 ft 
head . 

25/1E-l 7K: 

25/1E-21B: 

25/1E- 23K: 

25/ 2E-20K: 

soi l .. . ... .. .. . ... ....... .... .. 
"hardpan" ....... . . . ...... .... . 
gravel , water-bearing .. . ....... . 
gravel, cemented ...... .. ...... . 
gravel, water- bearing .......... . 
gravel, cemented .... ..... ... .. . 
sand and gravel, water-bearing . . . 

4 
11 

2 
28 

6 
12 

5 

4 
15 
17 
45 
51 
63 
68 

Central Kitsap School Di st. iM Ol. Altitude 180 ft. 
Dri ll ed by Nicholson, 1956. 175' x 8". Cased to 170 
ft. Screened 170- 175 ft. SWL 80 ft. Dd 55 ft at 
25 gpm. 

"hardpan," some sand .•• .. . ..... 
sand, brown .. . . . .. ... ..•... ... . 
"hardpan," water -bearing sand •. . 
clay , blue .•..... ..... .... . . . . . 
pea gravel, sand, water-bearing .. 

72 
10 
13 
72 

8 

72 
82 
95 

167 
175 

Altitude 100 ft. Drill ed by T. G. Philpott , 
1948. Cased9l'x6". SWL3lft,June, 1948. 

soi l ........ ... ... ....... ... .. . 
"hardpan" .. •... .. ..... •• .... . . 
gravel, loose, water-bearing ...•• 
clay, sandy .•..... . .. .. • . . ..... 
gravel, water-bearing .. •. . .•. . .. 
sand , fine, with gravel .•.....•.. 
sand , coarse . . . . .. . ......... . . 
sand ..... ... . .. . . .••. . •..... .. 
gravel , fine, water-bearing .. . ..• 
sand , water-bearing •.•. .. .•...• 

2 
8 
5 

23 
8 
9 

25 
5 
3 
3 

2 
10 
15 
38 
46 
55 
8 0 
85 
88 
91 

Altitude 190 ft. Drilled by T . G. Ph i lpott, 
1949. Casing 48' x 6 " , perforated at 40 ft. SWL 32 
ft , June , 1949. 

dug well •. ... .... . .. . . . . ... . . .. 
sand, fin e .. ..... .... .... .... .. 
clay , blue, wlU1 sand ... . . •• . . .• 

30 
8 

10 

30 
38 
48 

Altitude 15 ft . Drilled by Wade, 1959. 
274'x8"flowingwell. Dd20ft at250gpm . Tem ­
perature 48°F. 

sand, dirty .... .... . .. . •.. . •. .•. 
clay, blue .... .... ........... .. 

250 
24 

250 
274 

Bainbridge Island School Distri ct. Altitude 70 ft. Dr i lled 
byH .O.Meyer . 62'x?" . SWL52ft. 

dirt and gravel •• ..... .. . .••.. ... 
clay ......... .. ..... . ... ..• . . .. 
"hardpan" .. .. ....... ... . . •..•. . 
clay, gray •••••...••.••..••. ... 
gravel, water-bearing •••• . • . .. .. 
clay and brown sand •..•...••• ... 

15 
7 

23 
10 

4 
3 

1 5 
22 
45 
55 
59 
62 

Well Number Material 

SECTION E-E ' --continued 

Thickness 
<feet) 

Deplh 
(feet) 

2 5/2 E-21F: Altitude 165 ft . Drilled by H. 0. Meyer. 

25/2E-27L: 

25/2E-27K: 

25/2E-26G: 

Casing 86' x 6", perforated. SWL 61 ft, July, 1945. 

soil and gravel ................ . 
clay, gray .. .. . ................ . 
"hardpan" and gravel ••. . ..•..... 
clay, gravel, and water ....•...• . 
gravel . .. ... ... . . .• .. .. , • • • • • • • 
gravel, waler-bearing .......... . 

10 
15 
27 
22 

5 
11 

10 
25 
52 
70 
75 
86 

 Altitude 10 ft. Drilled by N. C. Jannsen, 
1931. Cased 103' x 8", perforated 43-47 ft, and 
93 - 103 ft. Flowing wel l, May , 1950. 

till (clay and rocks) .. .......... . 
gravel ... . ..• . . .... .....• ...... 
sand .... .. ..•.•...• . .•••••..... 
gravel, cemented ........ . . ..•.. 
gravel .. ..... .. . . ..•. . ... .. .... 
gravel and sand ... .. .. .. ...... . 
gravel .• . •...•• . . ••.......... . . 

9 
9 
2 
3 

12 
46 
22 

9 
18 
20 
23 
35 
81 

103 

Town of Winslow. Altitude 40 ft. Drilled by Parker and 
Hill. 801' x 12"-8"-6". Casing perforated 743-782 
ft. 

gravel, cemented, and sand . • .. .• 
clay , blue .... .....• ..••. .. • , . . . 
sand, fine • •.. ... . . •..•. . . . . . ... 
gravel and sand ,.water- bearing • .. 
clay •..... ....• • • .•. ••.. .• •• • •• 
clay and gravel ........ . ....... . 
clay, sandy ...... ... . .••• •• •.. • 
silt, with clay streaks ... ..... . · .. 
clay •• .. ...•..•••••.••. . .. . •.•. 
sand , coarse ..• .... .••• . ..••• .• 
sand, fine ... .... ... ......... .. 
sand and gravel, water -bearing .•. 
clay ...........•...• • .... . .. .. . 

109 
52 

9 
15 
65 
20 
50 

110 
280 

12 
35 
39 

5 

109 
161 
170 
185 
250 
270 
320 
430 
710 
722 
757 
796 
801 

Altitude 130 ft. Dr illed by N. C. 
Jannsen, 1930. Cased 175' x 6". SWL 80' (?). 

old well . ••. ...... • .... .. .. • .... 
sand, brown .. . .. .•..... . ...•... 
clay, blue , and silt ........... .. 
sand, black, fine ........... ... . 
sand, water-bearing ..•...•... •.• 

67 
30 
58 
16 

4 

67 
97 

155 
171 
175 

25/2E-25C: Y.W .C. A. Altitude 100 ft . Drilled by N. C. Jannsen, 
1928. Cased 109' x 8 " . 

gravel ... . ...... ..•• •• . . •.•.. .. 
"hardpan" . .. ..... . .. . ..•. . . . • .. 
clay, hard ................... .. 
clay, blue , water-bearing at 52 ft 
clay and gravel .... ... • . ..•.•••• 
gravel , cemented • . • ..• •• . • .. ..• 
clay , sandy ..•. .•. . .. ......... . 
sand , fine, water -bearing at 93 ft 

15 
5 

15 
23 

2 
10 
15 
24 

15 
20 
35 
58 
60 
70 
85 

109 

DNR-00003968 

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number 

25/2W-35D: 

24 / 1W-6H : 

24 / 1W-2 C: 

24/l W- l A: 

24/1E-5E: 

Material 
Thickness Depth 

(feet) Cfeetl 

SECTION F- F' 

Minnig Tree Farm . Altitude 280(?) ft. Drilled by T. G. 
Philpott. 324' x 6 11 • SWL 305 ft, Sept., 1957 . 
Dd 20 ft. at 3 gpm . 

sand, gravel and clay ..... . .... . 
"hardpan," and sand, gravel . .. . . 
sand and clay .. .... ... .... . . . .. 
gravel, sand and clay .... ..••... 
sand and clay .......... . .. . •... 
sand, gravel and clay .. . . . ... . . . 
"hardpan" . . ......•. . .•..... . . . . 
sand, gravel , and clay , water­

bearing 312-324 ft .. .... .... 

3 
107 

20 
35 
35 
35 

5 

84 

3 
llO 
130 
165 
200 
235 
240 

324 

Altitude 460 ft. Dri ll ed by T. G. Phi lpott, 
1949 . Cased 123' x 6 11 • 

soil ..•............ .. . .. .• . ••.. 
"hardpan" ... .. .. .... .. ... . .. . . 
gravel and sand, hard . . ....... . . 
gravel and sand , with yellow clay. 
clay, yellow, sandy ... . .. .... .. 
gravel , water-bearing . .• . ..•.... 

4 
36 
18 
2 7 
36 

3 

4 
40 
58 
85 

121 
123 

Al titude 430 ft. Drilled by T . G. 
Philpott. Cased 98' x 6 11 • SWL 5-20 ft. 

soi l and "hardpan" .•.... . • , .. . . . 
sand and gravel . . .. . .. . ... . . .. . 
sand and clay ... ..•• •• . • . • . . . • . 
"hardpan" . . .... .. .. . . ... . . .. . . . 
sand and grave l , water -bearing •• . 
sand, yellow . . ..... .. . . . . . . ... . 

14 
29 
15 
ll 
26 

3 

14 
43 
58 
69 
95 
98 

U.S. Marine Corps. Altitude 40 0 ft. Dri l led in 1939. 
37 1' x 12"-10 "-8", with casing lo 363 ft, screen 
363-371 ft. SWL 258 ft, 1939. 

gravel , coarse, sand, and small 
rocks .. .. .. . .. • . .• . ••.... . ... 

gravel, fine , and sand . • . . .•.•. .. 
sand, some gravel .. . . . . . •. . ..• .. 
clay, blue .... .... . . . . . ... . . .. . 
sand and grave l, with some clay . . 
clay, blue ............... . . .. .. 
sand , fine , with gravel , water-

bearing . ... . ...••• • . . •...•. . . 

38 
38 

5 
1 

219 
61 

9 

38 
76 
81 
82 

301 
362 

371 

Erland's Point Water Co. , Inc. Al titude 75 ft. Drilled 
by Nicholson , 1955 . Cased 251' x 12" . Perforated 
140-224 ft, 238 -243 ft. Flowing well, March, 19 55. 
Dd 42 ft at 500 gpm . 

sand and grave l ...... . .. .. ...•. . 
"hardpan" .... . . . .. .• . .• . . • • . • . . 
clay and peat .. •. ... . ........ •• 
sand, gravel and clay, water -bear-

ing . ..• . .. . .. ... .• •. •. . •.. . . 
clay, blue, sandy . ... . . ..... . . . 
"hardpan" . •.•.. • . . ... ....... . . . 
sand , fine , silty .... .. .... . .. .. 
clay, blue ....•.... .. • .• •.• . .•. 
"hardpan" . .. .• . . . •. .... •...• ... 
sand , grave l and wood , wi th seeps 
clay, blue, witJ1 peat and wood . .. 
sand, brown, fine, witl1 clay , 

water-bearing . . ...... . . . ... . . 
clay , I ight gray to yellow , witl1 

seams of sand, gravel and water 

20 
5 
5 

17 
2 

3 4 
4 
1 
7 
5 

17 

13 

50 

20 
25 
30 

47 
49 
83 
87 
88 
95 

100 
11 7 

130 

180 

Well Number 

24 / 1E-5E: 

24/1E-5Q: 

24/1E- 3R: 

24/lE-lJ: 

24/2E-7D: 

Material 

SECTION F-F'--continued 

Continued 

sand and gravel, with clay, water-
bear ing . . ........... .. ......•. 

clay,blue .... .. .. : .. .. ........ . 
clay, yellow, water-bearing .... .. 
gravel, water-bearing . • ....• . . . •• 
clay, yellow , and gravel .. . .. ... . 

Th ickness Depth 
(feet) Cfeet) 

44 
6 

12 
1 

11 

224 
230 
242 
243 
254 

Alt i tude 40 ft. Drilled by T. G. Philpott, 
1949. Cased 160' x 6 11 • Supply reported "inadequate" 
and well not used. 

soil .. . .. .... ...... .. ... . .. ... . 
"hardpan" ..... ... . . ... .. . .... . . 
sand and gravel , water-bearing . . . 
clay , blue ...... . . . .. .... . . . .. . 

6 
2 

42 
110 

6 
8 

50 
160 

 Altitude 22 0 ft. Drilled by T. G. Philpott, 
1950. Cased 100' x 6". SWL 10 ft , July, 1950. 

dug well ... . . ...... . . . . ..•• . . .. 
clay and sand ...... .. ........ .. 
clay, hard, with sand . .. .... .. .. 
sand, water-bearing, possibly into 

Tertiary bedrock .... . ....•.... 

15 
68 
12 

5 

15 
83 
95 

100 

North Perry Ave. Water Dist. Altitude 365 ft. Dr i lling 
supervised by Robinson and Roberts, 1959. 419' x 12". 
SWL llO ft, July 1959. Dd 81 ft at 750 gpm . Tem­
perature 4 9! °F . 

"hardpan , " sandy .. . . • •.• . . .. . • . 
clay , blue ......... .. .. .. .. ... . 
"hardpan , " sandy .... . .......• . • 
"hardpan" .. .. .... . .... • ....•... 
gravel, coarse ........••...... . 
gravel, cemented •.•. ... .... . ... 
sand and gravel, tight . . .. .... . . 
sand and gravel, blue-gray, loose . 
"hardpan" .. . .................. . 
sand and gravel, brown, loose .. . 
clay, blue ..... . .•.. . ••. . . . •... 
sand and gravel, loose .. . • . .... . 
sand, blue, fine .... .. ..... . .. . 
gravel and sand .... .. ........ .. 
gravel, cemented ... .. ......... . 
sand and gravel, blue-gray, tight. 
gravel and sand, loose . .. . .. . . . . 
gravel and sand, with clay layers . 
clay, hard . ..... . .....•. . ..•... 

63 
122 

10 
23 

9 
10 
15 
21 

2 
23 

6 
3 

34 
7 
7 

18 
·19 

7 
20 

63 
185 
195 
218 
227 
237 
252 
273 
275 
298 
304 
307 
341 
34 8 
355 
373 
392 
399 
419 

North Perry Water Dist. Altitude 320 ft. Drilled under 
supervision of Robinson and Roberts, 1955.' 480 x 8". 
SWL 98 ft . Dd 112 ft at 412 gpm . 

clay, brown, sandy ...... .. .... . 
clay, blue, and sand . . ........ .. 
grave l , brown, cemented . .. . . . . . 
"hardpan," blue .. . .... .. .. .... . 
"hardpan, 11 gray . •.. . . . . . •.. .. .. 
sand, hard , and gravel . . . ... . .. . 
clay, blue, witl1 gravel and sand .. 
clay, blue , witJ1 sand .. .. .... .. . 
clay , gray . . •. .. . . . •.. • . •. .. ... 
sand, dark, water-bearing ... . . . • 
sand , dark , cemented •...•... . .. 
gravel, fine, and sand, water-

bearing .....• . ••. • ....• . .. .. 

15 
71 

9 
13 
69 

9 
8 

16 
106 

15 
28 

20 

15 
86 
95 

108 
177 
186 
194 
210 
316 
331 
359 

379 

DNR-00003969 

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number 

24/2E-7D: 

24/2E-9H: 

2'l/2E-10B: 

Material 

SECTION F-F'--continued 

Continued 

gravel and sand . .. . .•... . . • .. . . 
sand . . .... .. . ........ .. .. . ... . 
sand and gravel •........•••.••. 
gravel, cemented .. ..... ...... .. 
sand .. ...... .. .. ............ .. 

Thickness Depth 
(feet) (feet) 

26 
13 
18 
21 
23 

405 
4 18 
436 
457 
480 

 Altitude 15 ft. Drill ed 1948. 135' 
x 6 "-5". Cased to 12 5 ft. Yield reported 15 gallons 
per hour. 

"hardpan ," with seepage 2 8- 30 ft 
gravel, fine with sand and water .. 
"hardpan , " gray, water-bearing at 
I 128 ft , . , , , , , , • , , , , , , , , , , , , , 

shale, brown . ....•.....•.••..• 
shale, bl ue . . ............ . . . . .. 

30 
2 

96 
1 
6 

30 
32 

128 
129 
135 

U.S . Navy. Altitude 166 ft. Dri l led by N. C. Jannsen, 
1948. 98 ' x 12 "-8" . SWL 35 ft, 1948 . Reportedly 
pumps sand. Chemical analysis availab le. 

clay, yellow, and rock ......... . 
sand , hard, and "hardpan" . ...•. • 
clay, blue . •. •.. . .. , .....•..... 
sand and gravel, water- bearing .•. 
clay •... . • .••• . . . •••.. • •...•••. 

SECTION G-G' 

20 
15 
10 
40 
13 

20 
35 
45 
85 
98 

24/2W-19A:  Altitude 145 ft . Drilled by T. G. Philpott, 
1950. 184' x 6 11 • SWL 140 ft, Augu st, 1950 . 

24/2W-l 7R: 

24/1W-29Q: 

cl ay , yellow, and 2 ft of soil .. .. 10 10 
clay, blue , with sand • . •.• . ••.• • 50 60 
sand, clay and gravel •.•••..••.. 6 66 
sand and gravel, with seepage, 

wi th "hardpan" at 68-74 ft 
and 76-78 ft ....... .. ....... 17 83 

sand, fine, dry, water -bear ing at 
150-169 ft ............ . . .. . 86 169 

clay, blue .... •• ... . .. ... ....•. 2 171 
sand, fine, water-bearing, with 

clay layers l 78-rn4 ft ....... 13 184 

 AltiU1de 60 ft. Drill ed by T. G. Ph ilpott , 
1946. Cased 3~4' x 6". 'Flowed at one lime." 

soil and clay ....• . .. . ...••.• ... 
gravel ••.•• . .• . • •• ...••• ..•••. • 
sand and gravel ..•. •... • . • • • •.• 
clay , blue, with seepage 56 - 75 ' . 
clay and sand, water-bear ing ... .. 
clay, blue ............ . .... . . . . 
"hardpan" . .•... • .....••. • ..•••. 
sand , fine •....• • ..•.••...•••.. 
sand ,hard, blue, water-bearing . • . 

5 
6 

17 
112 

45 
60 
11 
26 

112 

5 
11 
28 

140 
185 
245 
256 
282 
394 

 Al titude 525 . Drilled by T . G. Phil pott, 
1949. Cased 85' x 6 " . Perforated 15-25 ft. 

soil ........ . ..• • ...•. . ..• . ..•. 
gravel, water-bearing •.••.••••.. 
clay, ye llow, some sand .... ..... 
sand, hard . ...• . .. .• •... .. •••.. 

2 
26 
37 
20 

2 
28 
65 
85 

Well Number Material Thickness Depth 
(feet) (feet) 

SECTION G-G'--continued 

24/ 1W-35P: Altitude 330 ft, Drilled by T. G. Philpott, 
1947. Casing 87½' x 6", gravel-packed. SWL 52 ft, 
1947. 

dug .•..........•.. . . .. . . . .. ... • 
gravel ... ....... .... ... ... •. . •. 
sand , fine ....•....••.•........ 
sand, water - bearing ... . .... •...• 
sand and clay ...••.••. ......... 
sand , fine , water -bearing ........ 
sand and clay . ..•.• .•..... •.... 

'10 
5 
5 

10 
14 

5 
8 

40 
45 
50 
60 
74 
79 
87 

24 /1E- 31 A: U.S. Federal Housing Authority 

ERRATA NOTE: This well Initially recorded by 
F. H. A., under Certificate 84-D, as located In 
T. 2 4 N., R. l E. Subsequent lnfonnatlon discloses 
wel l to be sam e as 24/ 2E-31A, under current owner­
ship of Annapolis Water District. See record of wel l 
as descr ibed under Section G'-G" on fo llowing page . 

SECTION G'-G" 

24/1E-32J: Altitude 25 ft. Dri lled by T. G. Philpott. 
Casing 110 ' x 6". Supplies three famil ies. 

sand and gravel •...•• ....... ••. . 
"quicksand " . •• .••• .• ..•••••.• •. 
gravel and sand, water-bearing • •• 

2 0 
75 
15 

20 
95 

110 

24 / 1E-33L: City of Bremerton. Altitude 25 ft. Dr i ll ed by N. C. 

24 / 1E-26K; 

Jannsen, 1945. Cased 622' x 16" . Flowing well, 
1949. Dd 66 ft al 875 gpm. Chemical analysis 
avai lable. 

clay, blue ... . . . .... . .. .. ... •.. 
gravel, coarse . ....... . . . . .. .•. . 
c I ay, sandy , and fine sand ....... 
sand, clay and gravel . ..• ....... 
clay and gravel . ••.•. . •..• . . . ••. 
sand .... .. . .. . .. ... ...... . . . .. . 
gravel, cemented ...........•.. . 
clay,sa ndy .. . ....•.•....... . . . 
sand and gravel . ...•.... •. .. ••. . 
sand •.. . • .•.... .••..••......••. 
sand , coarse . ... .. ... . ... . .. ••. 
gravel ...... ... . .. ... .. . . ..... . 
gravel, coarse ,to l¼" diameter . . . 

103 
13 
32 
92 
30 
34 
30 
61 
25 
70 
42 
18 
62 

103 
116 
148 
240 
270 
304 
334 
405 
430 
500 
542 
560 
622 

City of Port Orchard . Altitude 100 ft. Drilled by 0 . E . 
Erdman, 1946. 792 ' x 10"-5" . Cased to 780 ft, 
perforated 215-238 ft, and 764-780 ft. Temperature 
49°F . Chemical analysis available . 

clay, blue .. • . .••. . •.•...... •.. 
clay, brown . .... . .. . ....... .. . . 
sand and gravel .••.•....• .. ..... 
clay, sandy .. . . • ..•• • .. . . • .. .•. 
"hardpan" . . ...•. .. ...•. •••• •.. • 
sand and gravel . ......... . . .. .. . 
gravel , fine ................ ... . 
clay, sandy ...•.•........• . ..•• 
sand, fi ne, with blue clay 636 -

648 ft . .. .......... .... .. .. . 
gravel, coarse, water-bearing ... • 
sand, fine .• . ............... . .. 

96 
6 

40 
38 

5 
30 
23 

270 

256 
16 
12 

96 
102 
142 
18 0 
185 
21 5 
238 
508 

764 
780 
792 

DNR-00003970 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Nurnber 

24/1E-25E: 

24/2E-30Q: 

24/2E-31A: 

24/ 2E-33J: 

Mater ial 
Thickness Depth 

( feet) ( feet) 

SECTION G'-G "--continued 

Annapolis Water Dist. Altitude 35 ft. Drilled by N. C. 
Jannsen, 1945 . Cased 1,133 ft (12" to 157 ft, 10" 
to 1,133 ft) . Perforated 437-548 ft, 668-9 84 ft, 
1,035-1,111 ft. Flowed 750 gprn in Oct., 1949, 
with 3 foot pressure head. Dd 55 ft at 1700 gpm in 45 
hrs . Water has slight H2 S odor. 

sand ... . .. .............. .. .. . . . 
clay, sandy ... .•... . . . ..•...... 
sand, fine to coarse . .. ... . . .... . 
sand and gravel ................ . 
clay, blue .......... .. ......... . 
clay, blue, and gravel .......... . 
clay, blue, and sand .......... .. 
sand and gravel .............. . . . 
gravel, cemented .... . . . ..... . . . 
sand . . ........................ . 
sand, clay and gravel . . . . . ..... . 
sand and gravel ............•.... 
sand and clay ..... . ........... . 
gravel, cemented . ....... .•.. ... 

30 
230 
160 
155 

46 
29 
16 
8 0 

179 
65 
30 
47 
19 
41 

30 
260 
420 
575 
621 
650 
666 
746 
925 
990 

1020 
1073 
1092 
1133 

Altitude 380 ft. Ori lied by T. G. Philpott, 
1948. Cased 92 1 x 6 ". SWL 64(?) ft. 

soil ......................... .. 
"hardpan" . .. .... .. . . . .. . . ... . . . 
sand ...... . ...... .. . . .... . .... . 
sand, yellow, and clay . . ....... . 
sand and gravel, water-bearing .. . 

3 
37 
22 
20 
10 

3 
40 
62 
82 
92 

Annapolis Water Dist. Altitude 350 ft. Drilled by N. C. 
Jannsen , 1943. Cased 1,006' x 22"-16", perforated 
459-575 ft, and 627-647 ft. SWL 223 ft, August, 
1943. Dd 91 ft at 325 gpm in 4 hrs. 

sand . .......... ... . .. . ..... . . . 
sand and gravel, hard . . ......•.. 
clay ...... . . .... . .. ....... . . . . 
gravel . .... .. ..... ..... . ...... . 
clay ....... . .. . ....... . ... . . . . 
clay, sandy . . ...............• . . 
gravel ............. . ... . ... , .. • 
sand ........ .. ............... . 
gravel, hard ................... . 
sand and clay, alternating strata .. 
clay and gravel ....... . . . ..... . . 
clay, sandy . .. ... .......•...... 

37 
25 
45 
16 
64 
86 

8 
38 

6 
444 
105 
132 

37 
62 

107 
123 
187 
273 
281 
319 
325 
769 
874 

1006 

Manchester Water Dist . Altitude 35 ft. Drilled by W. D. 
Nicholson. Cased 185' x 12 11 -8 11 -6 " . Flowed 110 gpm 
August, 1960. Perforated 182 - 150 ft, 152-176 ft. 
Temperature 50°F. 

sand, coarse, gravel, and "hard-
pan" ................. . . . .... . 

clay, blue .. . ... . . .... . •...•.. . 
clay, blue, with pebbles .. . ..... . 
sand, gravel and blue clay ...... . 
sand, blue clay ............... . 
clay, blue, and pebbles ........ . 
sand, pea gravel, with clay .. . . . . 
clay, blue ................... .. 
clay, blue , with interbed of loose 

fine silty sand ..... .. ....... .. 

23 
17 
30 
30 
30 
33 

2 
12 

5 

23 
40 
70 

100 
130 
166 
168 
180 

185 

Wei I Nurnber 

24/2E-34P: 

23/2E-2 B: 

24/2E-25P: 

23/2W-13H: 

23/ lW-100: 

Material 
Thickness Depth 

<feet) C feet) 

SECTION G!..G 11 --continued 

 Altitude 20 ft. Dr illed by L. Stoican, 
1951. Cased 141' x 6 11 , perforated 133·:I41 ft. 
Flowed, 1951. Dd 8 ft at 16 gpm, June, 1951. 

dug well ...... .. . .......... . .. . 
clay, blue .................... . 
sand , fine ............ .. ...... . 
clay, blue .......... . ......... . 
"hardpan" ... . •. . ..... . . ... . .... 
gravel, coarse ................. . 

50 
46 
16 
20 

6 
3 

50 
96 

112 
132 
138 
141 

U.S. Army Corps of Eng ineers. Altitude 40 ft. Drilled 
by Service Hardware, 1952. 297' x 10", casing 290' 
x 6", gravel-packed. Screen 290-296 ft. SWL 39 ft, 
Sept., 1952. Dd 80 ftat25gpm. Considerabl e amount 
of gas present at several levels, including aquifer. 

clay, blue .. .... ... . ........... . 
silt, fine, with a little water .... . 
clay, blue, with silt and fine 

sand streaks ......... .. ...••. 
sand, fine, water-bearing ....... . 
clay with some gravel . ..... . . ... . 

172 
13 

106 
2½ 
3½ 

172 
185 

291 
293½ 
297 

Blake Island State Park . Altitude 160 ft. Drilled by 
Harbor Drill ing Co., 1961. 190' x 6" . SWL 145 ft. 
Dd 15 ft at 30 gpm bailed. 

sand, silty and pebbles .. .... . .. . 
sand , brown, silty .. . .......... . 
sand , dark, coarse, with seepage. 
silt, blue ....... . ............ .. 
clay, brown, green and blue, 

si ity ...... . ................. . 
sand, brown, silty .. . . . . .. ..... . 
si It, yellow-brown, and gravel .. . 
silt, yellow ... ........ . ...... . 
clay, yellow, silty ............ .. 
"hardpan," silty sand and gravel .. 
sand, silty ...... .. ... ......... . 
gravel, tight, and water . ....... . 
"hardpan, " blue and green ..... . . 

SECTION H-H' 

10 
18 
15 
10 

22 
23 
18 
14 

8 
17 

5 
21 

9 

10 
28 
43 
53 

75 
98 

116 
130 
138 
155 
160 
181 
190 

State Dept. of Institutions. Altitude 390 ft. Drilled by 
Stoican Drill ing Co., 1960 . 210 ' x 6". Casing 180 ' 
x 6", screened and perforated 170-180 ft . SWL 141 ft, 
November, 19 50. Dd 15 ft at 12 5 gpm . 

"hardpan," brown, and water-bear­
ing sand and gravel, alternating 
1-7 ft strata ................•. 

clay,yellow .. . ................ . . 
"hardpan," blue ...... . ......... . 
gravel and sand, water-bearing ... . 
"hardpan ," blue .......... . .. . .. . 

195 
8 
4 
1 
2 

195 
203 
207 
208 
210 

Altitude 160 ft. Ori lied by T. G. Ph ilpott, 
1949. Cased 116' x 6". SWL 17 ft, spring, 1950. 

clay, sand, and some gravel ..... . 
clay, blue ..................... . 
sand, fine, water-bearing ....... . 
clay, blue . .............• ....... 
"qu icksand" . . ....... ...... . .. . . 
sand with gravel ......... . ..... . 
sand, med ium-coarse .... .. ..... . 

46 
10 
12 

l 
15 
22 
10 

46 
56 
68 
69 
84 

106 
116 

DNR-00003971 

(b) (6)

(b) (6)

(b) (6)
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Well Number Material 

SECTION H-H'--continued 

Thickness 
(feet) 

Depth 
(feet) 

23/lW-llJ: Kitsap Co. Airport. Altitude 430 ft. Dug by E. Kirkland 
1938. Casing 150' x 48". SWL 52 ft , March, 1940. 
Dd ½ ft at 7 5 gpm. 

23/lE-7D: 

23/1E-20A: 

gravel and boulders ............ . 
sand , gray, hard ... ............ . 
gravel, water-bearing .. ..... •..• 
sand, hard . .. ....... .. . . ..... . . 
gravel and sand . . . . ....... ..... . 
sand , fine .. . ........ . ... • ..... 

45 
40 
27 
18 
15 

5 

45 
85 

112 
130 
145 
150 

Sunny Slope Water Deve lopment As s' n. Al titude 470 ft. 
Drilled by A. L. Nichol son , 1942, 219 1 x 8", cased to 
199 ft, screened 199-219 ft. SWL 142 ft , Sept., 
1952 . Od 28 ft at 110 gpm in l½ hrs. 

soil .......................... . 
"hardpan," with water-bearing sand 

(2 gpm) 24-26 ft, 50 - 53 ft .. . 
"hardpan," clayey ...... .... ... . 
"hardpan," rocky .....• . ... ... .. 
sand , water-bearing (8 gpml ... . . 
clay, yellow ..... .. .... ... ... .. 
sand .... ... ................. .. . 
clay , ye llow-blue ............ .. 
clay, sandy . .................. . 
gravel and sand, water-bearing .. . 

2 

51 
17 
25 

7 
10 
23 
25 
20 
39 

2 

53 
70 
95 

102 
112 
135 
160 
180 
219 

Washington Congregation - Christian Conference . Altitude 
520 ft. Drilled by T. G. Philpott. 170' x 8". Screened 
and perforated 160-170 ft. SWL 138 ft. Dd 15 ft at 
50 gpm. 

sand , gravel and clay ... . .. . . .. . 
"hardpan" ..... ...... . . .. .. .. .. . 
sand, gravel, and clay , seepage .. 
clay, yellow and sand .. .. ..... . 
sand, gravel, al1d clay, seepage . . 
clay, yellow, and sand .. ... ..•.. 
sand , clay, and gravel, seepage .. 
clay, yellow, and sand .. . .. . ... . 
sand and clay, water-bearing .... . 
sand and gravel , water-bearing .. . 
sand, clay, and gravel, water-

bearing ..................... . 
sand and gravel, water-bearing .. . 

15 
24 

2 
6 
2 

13 
3 

51 
4 

20 

9 
21 

15 
39 
41 
47 
49 
62 
65 

116 
120 
140 

149 
170 

23/1E-14A: Al titude 280 ft. Dri lled by A. L. Nicholson. 

23/2E-l 7M: 

Cased 145' x 6". SWL 93 ft, Oct., 1950. Dd 7 ft 
at 22 gp111 bailed. 

sand ... ........... .. . ..... ... . 
sand , hard .... • ...... . ....... . . 
si It .. .. ....... ...... .. ...... . . 
clay, yellow .................. . 
sand and clay ............. . . .. . 
sand ........ . . . .............. . 
sand and fine gravel ....... . ... . 

10 
20 
45 

5 
10 
51 

4 

10 
30 
75 
80 
90 

141 
145 

 Altitude 140 ft. Dr illed by T. G. Phil­
pott. 52' x 6". Screen 47-52 ft. SWL 11 ft, Sept,, 
1956. Dd30 ftat20gp111 . 

soil ............. . ............ . 
sand, clay, and gravel ........ .. 
gravel and sand , seepage ....... . 
sand and gravel, water-bearing .. . 

4 
16 
26 

6 

4 
20 
46 
52 

Well Number Material 
Thickness Depth 

<feet) (feet) 

SECTION H-H'--continued 

23/2E-15N: Tribune Publishing Co. Altitude 400 ft. Drilled by 
Nicholson , 1954. 139' x 10". Screened 134-139 ft. 
SWL 108 ft. Od 8 ft at 36 gpm bailed. 

23/2E-22Q: 

23/2E-25M: 

"hardpan" ..................... . 
sand and gravel ............... . 
sand , coarse, water-bearing .... . 

28 
80 
31 

28 
108 
139 

Altitude 40 ft. Dug and augered by 
Pichette and Morris, 1949 . Cased 70 ' x 30 ". 

clay, sandy .............. . ... . 
clay, blue . ................... . 
t il l, blue .......... . . ... .. .... . 
clay, blue .... ... . . ..... . ..... . 

SECTION H' -H " 

20 
17 

2 
33 

20 
37 
39 
72 

. Altitude 340 ft . Drilled by L. C. Gaudio 
1949. 100' x 6". Screen 85-90 ft. SWL 45 ft, 
Jul y, 1949. Pumped 20 gpm. 

- sand and sandy clay .... ..... .. . 
sand , water-bearing 85-90 ft .. . 

65 
35 

65 
100 

23/3E-31H:  Altitude 385 ft. Dr illed by L. C. Gaudio, 
1952. 342' x8". 

22/ lW-lOK: 

22/lW-llJ: 

clay , blue, sandy, some rocks . ... 
"hardpan," and cemented sand and 

gravel .......... . .• ... . .. . .... 
sand and gravel, alternati ng strata. 
clay, blue, with streaks of fine 

sand ..................... . . . . 
sand, fine, and clay ........... .. 
clay, blue , sandy . .. ......... .. . 
sand, very fine, "heaving" . . . .. . . 
clay, blue , sandy ....... .... ... . 

SECTION J-J' 

75 

29 
35 

105 
8 

38 
10 
42 

75 

104 
139 

244 
252 
290 
300 
342 

Fern Lake Research Station. Altitude 220 ft . Ori I led by 
Harbor Drilling Co., 1959. 55' x 6". SWL 32 ft, 
July, 1959. Dd 5 ft at 16 gpm, l hr . 

soil ...... . ................... . 
"hardpan," brown ........ .... .. . 
sand, coarse, and gravel, seepage 
sand, dirty, fine .... ...... ... . . 

4 
36 
12 

8 

4 
40 
52 
60 

Union Oil Co . Altitude 390 ft. Dr illed by L. B. Rich­
ardson, 1949. Cased 352' x 6", casing perforated 
2 8 0-290 h. SWL 116 ft. Dd 1 ft at 16 gpm. 

"hardpan" . . . ...• .. ...... . ..... . 
clay, yellow, and gravel ..... . . . 
clay, sandy .................. . 
sand, water-bearing . , ......... . 
clay, sandy, with some gravel 

strata . .... ...•.. •.....•. .... 
gravel, cemented .............. . 
"hardpan" ..................... . 
clay, sand, and gravel .. ..... . . . 
"hardpan" ........ , . .. ......... . 
clay, red to gray, sandy ....... .. 
sand , coarse,and gravel . .. ... .. . 
clay, brown, sandy , and gravel .. 
"hardpan" .. .... .. .. ........ . .. . 
clay, sand and gravel ..... , .... . 

23 
45 
14 

8 

68 
10 
20 
12 

5 
40 

2 
13 
18 
74 

23 
68 
82 
90 

158 
168 
188 
200 
205 
245 
247 
260 
2 78 
352 

DNR-00003972 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Wel l Number 

22/ 1E-8H: 

Material 
Thickness Depth 

(feet) (feet) 

SECTION J-J'--contlnued 

Altitude 305 ft. Drilled by T. G. Ph il ­
pott, 1948. 100' x 6" , cased to 80 ft, screen 80 -
100 ft. 

dug wel l • • ••.......• . • ..... • •. . 
sand, fine . . ... . ....• • . .•.••... 
sand, coarse, and gravel ... •••.. 
sand, fine ..... . .. • ...• ..• ..... 

61 
19 
10 
10 

61 
80 
90 

100 

22/lE-l OD: Altitude 305 ft. Dri ll ed by Harbor Drill ing 
Co . , 1958 . 97' x 6 " . SWL 50 ft, Oct., 1958. Dd 
21 ft at 2 0 gpm. 

22/1E-12D: 

22/lE- lP: 

22/ 2E-8E: 

dug well .....•.•...••.......•.. 
"hardpan" .•• . ..•... ..•.....•... 
sand , brown, fine, water-bearing. 
sand and gravel, water-bearing . . . 

48 
29 
18 

2 

48 
77 
95 
97 

Altitude 25 ft. Jetted by T . L. Ferguson . 
353' x 2", cased to 343 ft'. Flowing well, + 105 ft. 
pressure head. Faint H2S odor. 

so i I and blue clay .. . .. ......... . 
sand and gravel, water-bearing . . . 
clay , blue, and gravel ... .. .. ... . 
clay, blue .. .. ............ . . . .. . 
gravel and sand , water-bear ing with 

artesian flow (3 lbs pressure>. •. 
gravel, with sand and clay • . . •. . . 
sand , fine , with clay ......... . . 
cl ay, blue, hard . .. ....... .. .. .. 
sand, muddy . .. •... ...• . . .•• . .. 
sand, gray, fine, hard ......... . 
clay, blue, hard ............ . .. . 
sand, water-bearing, artes ian 

pressure 4 6 lbs ...••...•••.•. 

7 
30 

9 
13 

19 
19 
95 
80 
23 

3 
45 

10 

7 
37 
46 
59 

78 
97 

192 
2 72 
295 
298 
343 

353 

 Altitude 130 ft. Drilled by Stoican, 
1959. 638 ' x8"-6"-4". SWL8ft. Dd4 0 ftat 
50 gpm. 

soil ............... .... ...... .. 
"hardpan" .•••..•.. .•.• .•..•••.. 
clay, blue . ....• . . . . •• ....•. • . . 
clay , silty, stratified, water-

bearing .••... .•.. .•.. ...•. • • • 
"hardpan" and blue clay .... •• •.. 
"hardpan" .•.. • .....•.•.. • ••• . .. 
clay, gray, hard, with silt and 

water-bearing sand .. .. .. . •... 
clay, blue .................... . 
sand and gravel, water-bear ing . • . 

2 
43 
13 

4 
18 
32 

363 
155 

8 

2 
45 
58 

62 
80 

112 

475 
630 
638 

Altitude .365 ft. Dril led 1949. 82' x 
30". SWL 79 ft, November, 1949. 

soil ..•.... . .. , ... • . •• . • • •. • . , • 
"hardpan" ...... . . .•. • •..... . .. 
gravel ...•• .•.••• .. • •. • ..•... . . 
sand ......•.. • ••.•.......•.... 
gravel , water-bearing .. . . ..• . ... 

4 
4 
6 

67 
1 

4 
8 

14 
81 
82 

Well Number Material 
Thickness Depth 

(feet) <feet) 

SECTION J'-J" 

22/2E-13D: Al titude 400 ft. Drilled by L. C. Gaud io . 
172 ' x 6". SWL 155 ft. Bai led 10 gpm. 

unknown •..... .. .. ... .. ... ....• 
sand , brown , and gravel streaks •. 
sand and gravel, cemented .. •••• . 
sand and gravel, cemented, with 

streaks of loose sand ....•. . , .. 
gravel, water-bearing, and clay • . 

43 
57 
15 

43 
14 

43 
100 
115 

158 
172 

22/3E-1 6F: Queen City Broadcasting Co. Altitude 25 ft. Drilled, 
1941. 462' x 8" . Perforated 440-460 ft. SWL 55 
ft., Oct. , 1941. Dd 60 ft at 4 0 gpm. 

22/3E- 23D : 

2 l / 2E - l L: 

"hardpan" .. ... .... ..... ...... . . 
sand and blu e clay ..••... . ... ... 
clay blue .• . .•.•...• . ..•....... 
sand and gravel .••. .... . : ....•. 
shale, blue ........ . .......... . 
clay, sandy .. .. ...... . .. . ....•. 
clay, blue •. .. ..••.. . ..•.•.... . 
grave l , water-bearing ... •.. .• .. . 
sand, water-bearing •..•.••••..• 

27 
8 

45 
l 

201 
93 
70 
15 

2 

27 
35 
80 
81 

282 
375 
445 
460 
462 

Wi se Investment Co. Altitude 375 ft. Drilled by L. C. 
Gaudio, 1959. 382' (8 " to 366 ', 6" to 380'). 
Casing perforated 365-380 ft. SWL 338 ft, Sept., 
1959, Ddl7 ftat30gpm. 

sand, gravel, and "hardpan" .. •• . 
clay , sandy . .•••.•.....••...•.. 
"hardpan" ....•. . ..••.••..... • •. 
sand and gravel . • . .... .•. •. . . . . . 
"hardpan," and boulders ..•..•. •. 
sand and gravel .. .... .. .. .... .. . 
sand .. • . .. .•. .. . .•...... . . . .. . 
clay •.. ... .... . •.. . ...•••.. ..• . 
sand, water seepage . . . ........ . 
clay, blue . . .. ................ . 
clay , blue, and grave l .. .. ..... .. 
sand, fine .. ... . . ..•.• .. .. . .... 
sand and gravel ...••.•.•.....•. 
"hardpan , " blue and green • •.. .. . 
clay .... ....• . .. .•.•..• . . ..•. •. 
"hardpan , " sand and gravel .. ... . 
sand. and gravel ...• . ...•...•.. • . 

15 
5 

so 
9 

18 
69 
17 

6 
16 
90 

9 
21 

8 
26 

9 
7 

17 

15 
20 
70 
79 
87 

156 
173 
179 
195 
285 
294 
315 
323 
349 
358 
365 
382 

Altitude315fl. DrllledbyE. E. 
Axelsen, 1958. 180 1 x 6", cased 170 ft, screen 
170-180 ft. SWL 150 ft. Dd 15 ft at 20 gpm. Tem­
perature 52°F. 

soil .. . . ...••. : ....•..•...•. ... 
gravel, sand and· clay . . .. . . . . . . . 
clay, blue .. ............ ....... . 
sand, fine , water-bearing ...... . 

5 
30 

115 
30 

5 
35 

150 
180 

22/3E-31J: Altitude 360 ft. Drilled by owner. 
Cased 493' x 8 11 • SWL 162 ft. Dd 252 ft at 30 gpm . 
Temperature 50° F. 

soil .• •.•..•..•..•.•• .•. . .• .... 
clay and sand •. . .. . ...••. ... ••• 
sand and grave l ... •...•• .. •..•. 
clay, brown, and grave l ... . .•••. 

13 
40 
22 
10 

13 
53 
75 
85 

DNR-00003973 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number 

22/ 3E-31J: 

22/3E-32C: 

Material 

SECTION J'-J"--continued 

Continued 

sand and gravel, some clay •• .... 
sand and seepage . . ............ . 
clay blue . ...........•......... 
sand, gravel and clay, some 

water ............. . ........ . 
sand , heavy with clay ...••.•.... 
clay and gravel, water-bearing . . . 

Thickness Depth 
(feet) (feet) 

lll 
20 

183 

41 
30 
23 

196 
216 
399 

440 
470 
493 

Bard & Howard . Altitude 300 ft. Drilled by Robinson & 
Roberts, 1961. 423' x 12", cased to 391 ft, screened 
396-41 7 ft. SWL 23 7½ ft, July, 1961. Dd 80 ft at 
128 gpm. Temperature 52½°F. 

till ........... .. ..... ..... .. . . 
sand and gravel ...... . ..... .. . . 
sand, coarse to fine, water-bear-

ing 270-275 ft ........... .. 
clay and sand, silty .......... .. 

60 
60 

161 
142 

60 
120 

281 
423 

22/3E-21J:  Altitude 400 ft. Drilled by L. C. 
Gaudio, 1960. 518' x 6". SWL 378 ft. Yields 25 
gpm. 

"hardpan" ....... . ..... ... ... .. . 
sand, gravel, and some clay ... . . 
"hardpan" ..........•....•..•... 
sand and gravel, coarse ..... . .. . 
sand, with gravel ............ .. 
clay, blue ... .. . ..........• ..• 
sand, clay, and gravel . . .. . ... .. 
"hardpan" . ..... .... ........... . 
clay, brown, sandy, some gravel. 
sand, brown ... .... ........... . 
clay and gravel ............... . 
clay, blue, with some gravel and 

sand strata ......•..•.•. . .... 
sand, fine, and blue clay • . ..... 
sand, coarse, some gravel, water-

bearing .................... .. 

28 
17 
51 

5 
24 

5 
32 
24 
32 

7 
73 

112 
35 

73 

28 
45 
96 

101 
125 
130 
162 
186 
218 
225 
298 

410 
445 

518 

22/3E-22 C: Altitude 360 ft. Drilled by J. A. Weber, 
1915. 432'x6". SWL352ft. TotalHardness:85 
ppm; Iron: 0 .5 ppm; pH: 7 .0 . 

22/1W-34G: 

"hardness" ... ..• ......•........ 
clay, blue .. .. ..... . ...... . ... . 
sand, fine ...... .. ............ . 
sand and gravel . . ...•... . . ..... 

SECTION K-K' 

so 
so 

331 
l 

50 
100 
431 
432 

 Altitude 5 ft. Drilled by Harbor Drilling Co., 
1960. 81' x 6". SWL 5 ft., Oct. , 1960. Dd 18 ft. 
at 30 gpm In 1 hr. 

soil ..................•........ 
clay I brown I hard ....... ... ... .. 
gravel, sandy, with clay and 

seepage ... . . .... . . . ••.•...•. 
"hardpan" layers .......•....•• , 
sand .........•• ...•....... . ... 
gravel, brown, and "hardpan, " 

seepage .. . , •.... , ••••..••. . . 
sand, brown clay and silt, and 

water-bearing gravel •...•••••. 
"hardpan" ....... .•......• • .•... 
sand, coarse and gravel .•.•..•.. 

3 
7 

19 
23 

3 

14 

10 
1 
1 

3 
10 

29 
52 
55 

69 

79 
80 
81 

Well Number 

2l/ 1W-2C: 

22/1W-36R: 

Material 
Thickness Depth 

(feetl Cfeetl 

SECTION K- K'--continued 

Peninsula School Dist. No. 401. Altitude 40 ft, 
Drilled by Stolcan Drilling Co., 1955. 158' x 8". 
Cased to 114 ft . SWL84 ft, April, 1955. Dd 33½ ft 
at 3 5 gpm. Temperature 4 8 °F. 

sand and clay ............. . .. .. 
"hardpan" . .. ......•.. .. . ... . ... 
sand, fine ......... . .......... . 
sand and gravel, water-bearing .. . 
clay and sand ................. . 
sand and gravel ............... . 
clay ...... .. ... ..... .. . . . ..... . 

20 
55 

7 
6 
9 

25 
36 

20 
75 
82 
88 
97 

122 
158 

Altitude 40 ft. Drilled by Harbor Drilling Co., 
1955. 47' x 6". SWL 20 ft, Oct., 1955. Dd 10 ft 
at 10 gpm. 

soil ................. ......... . 
sand and gravel .... .... ........ . 
clay, blue ........... ..... .... . 
sand and gravel, water-bearing . . . 

12 
18 
15 

l 

12 
30 
45 
46 

22/1E-32P: . Altitude 30 ft. Drilled by Harbor Drilling 
Co.,1958. 120'x6". SWL29ft . Dd34 ftat 
15-20 gpm. 

21/lE-l0C: 

21/1E-2N: 

soil, sand, gravel and brown 
"hardpan" ..................... . 
"hardpan," blue ............... . 
sand and gravel, water-bearing .. . 
sand, brown, fine; water-bearing. 

40 
5 

12 
53 

40 
45 
67 

120 

McDonald Realty Co. (Raft Island). Altitude 120 ft. 
Drilled by Harbor Dr illing Co., 1959. 307' x 8 11 , 

screened 302-307 ft. SWL 145 ft, Nov., 1959. Dd 
13 fl at 4 5 gpm, balled. 60 gpm capacity pump . 

"hardpan," gravelly ............. 15 15 
sand and clay .. ... ... ... ........ 32 47 
clay, brown to blue, with some 

si It s trata .... . ............... 175 222 
sand, sl lty, water-bearing ······ · 3 225 
clay, gray, blu e, and white ...... 12 237 
sand, blue, and gravel, water-

bearing ... .. .. ....... . . .. ..... 1 238 
sand, gravel, clay and "hardpan," 

with water ................... 14 252 
sand, water-bearing . ..... . . . . ... 55 307 

Mrs Altltude60 ft. Drilled by Harbor 
DrilllngCo.,1954. 160'x6". SWL35ft,June, 
1954. Ddl00ftatl0gpm. 

soil .... . ............... . .. .. . . 
"hardpan," sa_ndy ............. .. 
sand, brown, water-bear Ing .. . .. . 
clay, blue ... .. .......... .. •... 
sand, fine, hard, water-bear ing .. 
clay, blu e .............•....... 
sand, hard, and gravel, water-

bearing . . . .... . . . ......•..... 

5 
10 
ll 

3 
12 

117 

2 

5 
15 
26 
29 
41 

158 

160 

DNR-00003974 

(b) (6)

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number 

21/2E-6N: 

21/ 2E-8C: 

21/ 2E-1L: 

22/3E-31J: 

Material 
Thickness DepU1 

( feet) ( feet) 

SE CTION K- K'- - contlnued 

Altitude 300 ft. Drilled by Harbor Drilling Co., 
1955 . 203' x 6". SWL 1 76 ft, July, 1955. Dd 5 ft 
at 10 gpm. 

so i l •• . ... .. . . ......•.. . •. . • ... 
"hardpan," sandy ..... .. .... ... . 
sand .... . ...... . .. . . . . . ..•.•.. 
sand, water-bearing ......... . .. . 
clay, blue ................... .. 
"hardpan" and blue clay .. • ...... 
sand, brown, and gravel • . •...... 
"hardpan" ..... .. .....•..•...... 
gravel and coarse sand, water-

bearing ....•.•.. , .•.. • . .•... . 

3 
17 
25 

5 
40 
10 
80 

5 

19 

3 
20 
45 
so 
90 

100 
180 
185 

204 

Town of Gig Harbor . Altitude 60 ft. Drilled by Peter 
Sylte, 1951. 375' x 18" to 83 ft, gravel-packed 10" 
Inner casing to 73 ft. Perforated 260-265 ft. Dd 31 ft 
at 340 gpm CSW L not given). Wel l pumped at "maximum 
rate of 550 gpm. 11 

soil .•.•..•.. .. .. . . .. . . . . .. • • . . 
sand , gravel, and clay strata , 

3-4 ft each .•...•• . •••.•••••• 
"hardpan" •......•.. . • .. ....... 
"hardpan," sand, gravel and silt . • 
gravel , cemented .•• •• ••. . •• . •• . 
gravel , c lay, "hardpan" and stlt . . 

SECTION K'-K" 

3 

46 
9 

202 
3 

112 

3 

49 
58 

260 
263 
375 

Altitude 315 ft. Drilled by Axelson . 
180' x 6". Casing perforated 170-180 ft. SWL 150 
ft . Ddl5ft.at20gpm. 

soil .. .... . •••.•.•• . • • •.• . ..• . . 
gravel, sand and clay ...... . .. .. 
clay, blue .. . ................. . 
sand, fine, water -bearing ..... .. 

5 
30 

115 
30 

5 
35 

150 
180 

Altitude 360 ft. Drilled by owner . 493' 
x 8" . Cased to 481 ft., open hole below . SWL 162 ft. 
Dd 252 ft. at 30 gpm . Temperature 50 °F. Hardness as 
Ca CO 3 : 180 ppm, iron O .3 ppm, pH 7 .5, low in chlor ide. 

soil ............ .. .......... .. 
clay, sand and gravel .. .. ...... . 
sand, some water ....... .. ... .. 
clay, blue .. ... .. ... ... ...... .. 
sand , gravel, and clay, some water 
sand, heavy, with clay ........ . 
clay , some gravel, water-bearing . 

13 
183 

20 
183 

41 
30 
23 

13 
196 
216 
399 
440 
470 
493 

22/ 3E-32 C: Bard and Howard. Altitude 300 ft. Drilling supervised by 
Robinson and Roberts , 1961. 423' x 12" . Cased to 
391. Perforated 371- 396 ft. Screened 396-417 ft. 
SWL 237½ ft. Dd 80 ~ - at 128 gpm . Temperature 52½°F. 

ttll .............. .. ...... .. . .. 
sand and gravel • . .• •• .. •••• .. .• 
sand, fine to coarse . . . ... ..... . 
clay and sand , silty ....... .... . 

60 
60 

161 
142 

60 
120 
281 
423 

Well Number Material Th ickness Depth 
(feet) ( feet) 

SECTION K'-K" - -continued 

22/ 3E-21J: Altitude 400 ft. Drilled by L. R. 
Gaudio . 518' x 6". Cased to 514 ft. No perforations. 
Open hole below 514 ft. SWL 378 . 25 gpm pump. 

"hardpan" .•...••. . • . ...... . .•. 
sand, gravel and clay .......... . 
"hardpan" ............... .. ... . 
sand, gravel and clay ... ... ... . . 
"hardpan" ....... . ........... .. 
sand, gravel and clay .... .. ... .. 
clay, blue, sandy ....... .. . ... . 
sand and gravel . • • . . • .. . • • ...•• 
sand and clay ....•.••..• . .• . ... 
sand, coarse, water-bearing, some 

gravel •...... . .•.••.••.• . . . . 

28 
17 
51 
66 
24 

122 
52 
16 

138 

4 

28 
45 
96 

162 
186 
308 
360 
376 
514 

518 

22/ 3E-22C: (See Sectron J ' -J"l 

21/ 1W-34L: 

21/lW-36D: 

21/lE-28D: 

SECTION L-L' 

Altitude 225 ft. Drilled by Harbor 
Drilling Co., 1959. 192 1 x 6 11 • Screened 187-192 ft. 
SWL 160 ft, August, 1959 . No drawdown at 22 gpm 
balled . 

soil .•.•...••.. . •........ • . . . . . 
"hardpan", sandy ..... ..... .. . . 
sand and _gravelly "hardpan" .. . •. 
sand , hard, and gravel, water-

bearing .. . .••.••..•.... . •. . • 

8 
13 

147 

24 

8 
21 

168 

192 

Altitude 65 ft. Drilled by Harbor Drilling 
Co. ,1960. 297'x8" . Cased279'x8",screened 
191-201 ft. SWL 66 ft, July, 1960. Dd 71 ft at 
50 gpm, balled 4 hrs. 

sand, gravel, and "hardpan" . .... 
sand , brown, water-bearing 84-

122 ft .................... .. 
sand, blue, fine, water-bearing, 

with several alternating strata 
of blue clay ........ ... ...... . 

33 

144 

120 

'33 

177 

297 

 Altltude30ft. 58'x6" . SWL28ft, 
August, 1959. Dd 6 ft at 22 gpm. 

"hardpan," gravelly •...•••• . ..• . 
"hardpan," blue7Jray .. •• • • . •. •• 
sand, coarse, and gravel, water-

bearing .•...••..••••••.•••..• 

12 
44 

2 

12 
56 

58 

2 1/ 1E-28C:  Altltude 25 ft. Drilled by Harbor Drilling 
Co., 1958. 47' x 6". SWL 21 ft, August, 1958. 
Dd 7 ftat 15 gpm In 1 hr. 

dug well .•...•••..•.. . .•.•••... 
"hardpan," brown sand and gravel . 
"hardpan," brown, seepage .. .... . 
sand, brown, hard, with seepage .. 
"hardpan" ...... . ..•• .. ..••.••.• 
sand and.gravel, hard • .. .•. ... .. 

18 
13 

4 
1 
2 
9 

18 
31 
35 
36 
38 
47 

DNR-00003975 

(b) (6) (b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Well Number Material 
Thickness Depth 

(feet) (feet) 

SECTION L-L'--contlnued 

ll/1E-22N:  Altitude 40 tt. Drilled by Harbor Drilling 
Co .,1959. 83'x6". SWL27ft, June,1959. Dd 
22 fl at 18 gpm balled In hr. 

21/1E-24J: 
I 

21/2E-20L: 

21/2E-21C: 

20/1W-27K: 

dug .. . ...... .............•. .. . . 
"hardpan," gravelly .......•..... 
sand ......... . . . ........ ... .. . 
"hardpan" .... .. .... . .... . . . ... . 
sand, gravel, with "hardpan" .•.. 
"hardpan," brown ....... .. . . ... . 
sand and gravel, water-bearing .. . 
"hardpan" ..................•... 
sand and gravel, water-bearing .•. 
"hardpan ," blue ...... . ....... . . 
sand and gravel, water -bearing .. . 

27 
4 
4 

13 
2 

12 
2 
9 
5 
4 
1 

27 
31 
35 
48 
so 
62 
64 
73 
78 
82 
83 

 Altitude 10 ft. Drilled by Harbor Drilling 
Co ., 1959. 124' x 6". Flowed, July, 1959. Dd 
50 ft at 20 gpm bailed. 

soil ........................ . •. 
"hardpan," brown ............. . . 
sand, brown, with some gravel .. . 
clay, blue ................... .. 
sand and gravel, water-bearing .. . 

3 
22 
66 
25 

8 

3 
25 
91 

116 
124 

Altitude llO ft. Drilled by Harbor 
Dr illing Co . 84' x 6 1'. SWL 58 ft. Dd 10 ft at 14 
gpm. 

"hardpan" ......... • ........... . 
sand , brown ...........•.... , .. 
sand, clean ............. ..... . 
sand, coarse, and gravel ....... . 

20 
so 
10 

4 

20 
70 
80 
84 

Westbr ldge Estates Water Co. Altitude 210 ft. Drilled 
by Harbor Drilllng Co. 255' x 8", casing perforated 
250-255 ft. SWL 195 ft. Dd 7 ft at 35 gpm . 

so il ............. ... .......... . 
"hardpan," and boulders ........ . 
sand, brown, and "hardpan" .... . 
sand, grave l, and "hardpan" ... . . 
sand, brown ...•. . ...•......... 
sand, brown, fine, water-bearing . 

SECTION M-M' 

3 
28 
67 
59 
33 
47 

3 
31 
98 

157 
190 
237 

Altitude 200 ft . Dr il led by Stolcan Drllllng 
Co., 1961. 216' x 6", perforated 206-216 ft. SWL 
185 ft, April , 1961. Dd 15 ftat25 gpm. Temperature 
52°F . 

soil .................. .. ..... . 
"hardpan," brown ........ . ..... . 
sand . , .......• ... ..•.• , . . ..• . . 
clay, blue ........ .. . . ....... .. 
peat .....................••.... 
clay, blue . . ........ . . . •.••.... 
sand, black, fine, clay and silt, 

stratified . . .. . •.. , .......... . 
peat .......... . . . . . ........... . 
sand and blue clay, stratified .. . . . 
peat, wood, sand, silt, and blue 

clay ... . ....•....••..•.. . . , . , 
"hardpan", brown ..............• 
sand, brown, fine, water-bearing .• 
sand, brown, coarse, water-bear-

ing . . . . . .. ......... . ........ . 
clay, blue 

3 3 
71 74 

1 75 
24 99 

l 100 
8 108 

8 ll6 
7 123 

17 140 

18 158 
44 202 

3 205 

ll 216 
at 216 

Well Number Material 
Th ickness Depth 

(feet) (feet) 

SECTION M-M' --continued 

20/1W-24F: Altitude 75 fl. Drilled by Tacoma Pump Co., 
1947. Cased 285' x 8". SWL 60 ft, May , 1947. 

20/lW-llC: 

Dd 110 ft at 33 gpm. 

"hardpan" ...........•.......... 
sand, water-bearing ......... . . . . 
clay and sand ................ . . 
sand, water-bearing . . .. .•.•• .... 
clay, sand, and gravel ......... . 

70 
30 
60 
20 

105 

70 
100 
160 
180 
285 

Peninsula School Dist. No. 401. Altitude 220 ft. 
Drill ed by Stolcan Drilling Co., 1955 . Cased 224' x 
8". SWL 214 ft, March, 1955. Dd 6 ftat 100 gpm. 

sand and clay •................. 
gravel, cemented ........ . ..... . 
sand and gravel .... .... ....• . . . 
sand . ... ................. .. .. . 
sand and gravel .. ............. . 
sand, fine ................... .. 
sand, gravel, some clay . .......• 
sand, c I ean, and gravel . .... . .. . 

58 
39 
41 

8 
16 
20 
16 
26 

58 
97 

138 
146 
162 
182 
198 
224 

21/lW-34 L: (See Section L-L') 

21/1W-23M: K.P.S.C. Grounds. Altitude 220 ft. Drilled by Harbor 
Drilling Co., 1956. 75' x 6". SWL 55 ft, January, 
1956. Dd 12 ft at 12 gpm In 1 hr. 

22/1W-36R: 

22/1E-30H: 

22/1E-8H: 

23/1E-27Q: 

23/1E-14A: 

23/1E-12E: 

soil ..... . .................... . 
"hardpan," brown .... . ...... . . . 
sand, brown, and gravel, water-

bearing ........ . . .. ........ . 
"hardpan," clay ............... . 

(See Section K-K') 

2 
33 

18 
12 

2 
35 

53 
65 

Altitude 230 ft. Drilled by Harbor Dril ling 
Co., 1960. 196 1 x 4". SWL 155 ft, Sept., 1960. 
Dd 4 ftat 15 gpm. 

sand and gravel, seepage l 70-
175 ft ...... . ............ .. 

sand, brown, water-bearing .... . 
sand, coarse, and grave l, water-

bearing • ..................... 

(See Section J-J') 

175 
11 

10 

175 
186 

196 

Mrs. Altitude 430 ft. Drilled by Tacoma 
Pump Co., 1946. Cased 100' x 6". SWL 82 ft. 
Supp lies 3 families. Chlor ide: 5 ppm; Hardness as 
CaC03 : 35 ppm. 

soil .. . ...... . ........ . •.•...•. 
"hardpan" .... . ................ . 
gravel and sand, stratified ...... . 

(See Section H-H') 

5 
27 
68 

5 
32 

100 

Altitude 310 ft. Ori lied by A. L. 
Nicholson, 1946. Cased 318 1 x 6 " . SWL 25 ft, 
1946. 

sand . ... ... ........ •.......... 
clay, yellow .............. . ... . 
sand, water-bearing ......... .. . 
clay, blue .•. • .••..• ... . . ...• . • 
sand, black, water-bearing .. . ..• 

83 
2 

105 
127 

l 

83 
85 

190 
317 
318 

DNR-00003976 

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6) (b) (6)

(b) (6)
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Well Number 

23/lE-lE: 

Material 
Thickness Depth 

(feet) (feet) 

SECTION M'-M" 

Allitude 330 ft . Drilled by Osborn Drilling 
Co., 194 7. 136' x 6", perforated 135-138 ft. SWL 
2 7 ft, Sept., 194 7. Dd 50 ft at 30 gpm. 

clay ....... . .. .... ...... . ..... . 
sand .... .. .. . . . .. .... . .. . . ... . 
"hardpan" (cemented gravel) ..... . 
sand, fine .................. . . . 
shale, blue . . ....• . ... .. ....... 
sand and gravel . . ........ .. ... . 

15 
5 

84 
8 

22 
2 

15 
20 

104 
112 
134 
136 

24/1E-25E: (See Section G'-G ") 

24 / lE-238: U.S. Navy . Altitude 20 ft. Drilled by Joslyn and 
Gibson, 1895. 748' x 6 "-4½" . Flowing well, 1895. 

no record .................... . . . 
sand, bl ack , fine ... . ........ . . . 
sand and c I ay, hard ..... . ...... . 
gravel, cemented ..... . .. . ...... . 
sand, black, fine, water-bearing .. 

300 
253 

14 
10 

171 

300 
553 
567 
577 
748 

24/1E-12E: City of Bremerton . Altitude 260 ft. Drilled by Inter­
national Water Supply, Ltd., 1942. 914' x 8". SWL 
73 .3 ft, Nov . , 1942 . Yields 25 gpm. 

24/1E-2A: 

25/1E-25M: 

sand, clay and gravel . .. ........ . 
clay, blue, with some sand, 

bould ers ........ . . . ...... . . . . 
sand, coarse,and gravel, water-

bearing . . ... ..• ....... . . . .... . 
sand, fine ........ . ......... . . . 
sand and shale ... . .. . . . . .. .... . 
shale, blue, hard, sandy ........ . 
shale, gray ...... .............. . 
shale, gray, and boulders ... . ... . 
unrecorded ..... : ....... . ...... . 

13 

179 

10 
18 
30 

374 
89 
29 

172 

13 

192 

202 
220 
250 
624 
713 
742 
914 

Altitude 330 ft. Drilled by A. L. 
Nicholson, 1945 . Cased 333 ' x 6 11 • 

dug, no record .........•.•..... 
sand ..... . • . . .. ..... . . . .....• . 
clay, blue, and fine sand . . .... . 

15 
82 

236 

15 
97 

333 

Altitude 240 ft. Drilled by A. L. Nichol­
son. 156' x 6". Perforated 79-125 ft. SWL 70 ft . 
Dd 5 ft at 50 gpm. 

sand, brown ........ . .. . ...• .. . 
"hardpan " .... . . . . . ..... . . .. .. . 
sand, water-bearing, "5 gpm" . . . 
"hardpan," with seepage ... . . . . . 
clay, blue ........... . .•..••... 
gravel and sand, water- bearing ... 
peat . .... . .... . . ..... . .. . •... . 
clay, blue, and sand .... . ....•. 

43 
6 
1 

80 
8 
2 
6 

10 

43 
49 
50 

130 
138 
140 
146 
156 

25/ 1E- 23K: (See Section E- E ') 

Well Number Material 
Thickness Depth 

<Feet) (feet) 

SE CTION M'-M "--continued 

25/lE-lOJ: Altitude 245 ft. Drilled by T. G. Ph ilpott, 
1950 . Cased225' x 6 " . SWL60ft,Nov.,1950 . 

dug, "hardpan" and sand .... . . . . 
sand, water-bearing . .......... . 
clay, blue . . . .......... .. . . ... . 
clay, some sand and water . • . .. . 
sand, water-bearing . ..... . .•... 
sand and gravel, cemented, hard 

(til I?) •....•.••....•....•. ..• 
sand, water-bearing 

50 
11 

8 
9 

78 

66 
3 

50 
61 
69 
78 

156 

222 
225 

26/1E-36N: (See Section D-D') 

26/1 E-25C: Altitude 200 ft. Drilled by C. Ruby, 
1946. Cased 155' x 6 ". 

soil and ? ....... . .........•.. . 
clay, blue .. .. . . . . . . ...... .. .. . 
gravel, water-bearing ..... . .... . 

8 
146 

1 

8 
154 
155 

26/ 1E- l3C: (See Section C-C 'l 

27/ 2E-28 C: (See Section 8-8') 

27/2E-17J: 

27/2E-17A: 

27/ 2E-7A: 

27/2E-6Q: 

Altitude 25 ft. Drilled by C. Ruby, 1950 . 
Cased 66' x 6 11 • SWL22 ft, Sept., 1950. 

clay, sandy ... .. .. ...... .. . . .. . 
clay, blue ......... . ... . .. . ... . 
sand, coarse ... ..... .• ...... . .. 

25 
32 

9 

25 
57 
66 

Altitude 45 ft. Drilled by C. Ruby, 1950. 
Cased 142' x 6 " . SWL 11 ft. Water reported of poor 
quality. 

clay, sandy ........ ......... .. . 
clay, blue ................. . . .. . 
sand, coarse . ... .. ............ . 

25 
32 

9 

25 
57 
66 

Pope and Tal bot, Inc. Altitude 60 ft. Dril led by Robin­
son &Roberts, 1957 . Cased 169' x 10 "-8", perforated 
159-169 ft. SWL 56 ft. Dd 66 ft at 100 gpm. Tem­
perature 51 ° F. 

s0and .. . . . . . . ... ........ . . . ... . 
clay , sandy . . ... . ........ . . .. . . 
"hardpan" ... . .. . . ..... .. ... . .. . 
clay, blue, with sand and gravel 

stra ta .................... . . . 

6 
19 

4 

153 

6 
25 
29 

182 

Pope and Talbot, Inc. Altitude 40 ft. Dr illed by Gaudio 
Drill ing Co. 267' x 10". Well abandoned. 

sand and clay .. . .......... . ... . 
sand, gravel, and clay .. . .... .. . 
clay, blue . .. ... . ...• .. . . . ..... 
sand, gravel and clay ("hardpan"). 
blue clay, with gravel and sand 

strata . ... .... .... . •......•.• 
gravel, cemented, with shells ... . 
silt and gravel .. •.... . .. . . . . ... . 
shale , sandy, with pebbles ..... . 

10 
4 
2 

54 

84 
72 

8 
33 

10 
14 
16 
70 

154 
226 
234 
267 

DNR-00003977 

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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APPENDIX B 

Appendix B lists pertinent data on municipal, community 
and group water supp ly systems in the report area as determined 
from records of the State and County Health Depa1-tments and 
water -righ t filings on record with the Division of Water Re­
sources. 

The systems found in each county in the report area are 
Ii sted alphabetically by name in the first co lurnn. Systems 
that do not have a specific name are listed according to the 
last name of the owner or other major official . The letters 
fol lowing each name, (0), (S) or (M), indicate , respectively, 
owner , superintendent, or manager or other official. The 
location of each system i s indicated by either the address of 
the owner or official, by the community name , or by general 
locality . 

The type of ownership is shown in the second column 
along with app I ication numbers of estab l ished water rights, if 
any. The letter "A" preceding a number indicates a ground-

water application and the letter "R", a reservoir application. 
The numbers without letters refer to surface water appropriations. 
More detailed information about each water rig ht is given in the 
Water Use Section of th e eport and in Appendices C, D, and E. 

The third column ,rovides an estimate of the 1962 
connected population fa each system. The fourth and fifth 
columns indicate, resp ctive ly, the approximate number of 
services and meters in the systems and the sixth column gives 
the source or sources of the supply. 

Estimates of the averag e daily usage in gal Ions per day 
are shown in the seventh co lumn. The amount of storage avail ­
able in a system is given in the eighth co lumn in terms of non­
gravity storage , or stored water at low levels that must be 
pumped into the system, and gravity storage, or stored water 
at general ly high levels that flows by gravity into the system. 

Any treatment or control of the supply, for put•poses of 
purification or removal of suspended material or other objec­
tiona l constituents, is indicated in the last column of the table. 

Blank spaces in any of the numerical columns of the 
table do not imply a value of zero but rather indicate that no 
rel iable information was available for those items . 

DNR-00003978 
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APPENDIX B 

M UN IC IP AL , COMM UN IT Y. AND GR OU P WATER SYSTEM S IN THE K ITS AP REPORT ARE A 

System Name 
Owner (0), Sllpt. (S), Manager or Other Official (Ml 
Location or Address 

KITSAP COUNTY 

Allen's Well System 

Winslow 

Annapolis Water District 
T. Crump (SJ 
Annapolis 

Rt. 1, Box 19, Winslow 
I 

ApIile Tree Point Water Co. 

Kingston 

Bella Vista Park Water System 

Box 594, Poulsbo 

Berst Water Supply 

Port, Orchard 

Bethel Community Water System 
L. Osborne (M) 
Rt. 3, Box 2 0 8 , Port Orchard 

Bremerton 
E.G. Humble CS) 
City Hall, Bremerton 

Broadview Beach Water System 
A. Babb CM) 
911 Pacific Avenue, Bremerton 

Eglon 

Bucklin Hill Water Corp. 
T. Simons (Ml 
Rt. 4, Box 2283, Bremerton 

Burley Water District 
K. Anderson (M) 
Burley 

Central Kitsap School Dist. No. 401 
W. Waxmuth (Ml 
Box 2, Silverdale 

City of Seattle Housing Authority 
825 Yesler Way, Seattle 
(serves Winslow Park) 

Cliffside Development Co. 
M. M. Dotson CM) 
3743 South 142nd Street, Seattle 

Country Club Estates Water System 

2300 - 6th Street, Bremerton 

Creosote Water System 
West Coast Wood Preserving Co. (OJ 
Creosote 

Type of Ownership 
Water Right Application Number 
(A - Groundwater, R - Reservoir) 

Private 

Water District 
A23 

Private 
01075 

Private 

Private 
A6324 

Private 

Water Di strict 
A556 

Municipal 
A5570, 2598, 2599, 9717, 
9718, 13552, R4178, .Rl3553 

Private 

Private 
6707 

Pr ivate 
A5661 

Water District 

School 
13012 

Municipal 
A283 

Private 
A6463 

Private 
A6225 

Private 

Estimated 1962 
Connected Population 

2,800 

200 

70 

14 

55 

38,000 

20 

63 

100 

Number of 
Services 

900 

20 

4 

15 

11,600 

50 

(resort supply) 

8 

18 

(school) 

46 
(proposed) 

12 

DNR-00003979 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Number.of 
Meters 

900 

11,600 

0 

Well 

Sources of 
Supply 

2 wells 

Wel l 

Unnamed Spring 

Well 

Well 

Anderson, Charleston & 
Garst Creeks, Union River 
& 7 wells 

Si Iver Creek 

Well 

Well 

Unnamed Spring 

Well 

Well 

Well 

2 wells 

Average Daily 
Usage - GPO 

200,000 

5,500 , 000 

APPENDIX 

Distribution 
Storage - Gal lons 

Non-Grav ity Gravity 

650,000 

880 

28,550,000 

8,000 

8,500 

13,800 

500 
(proposed) 

201 

Treatment 

Taste and odor contro l with 
chlor ine gas 

Ammoniated with ammonia gas 
& disinfected with chlor ine 
gas. Supply is laboratory 
control led 

DNR-00003980 
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System Name 
Owner (0) ,. Supt. (SJ, Manager. or other Official (Ml 
Location or Address 

KITSAP COUNTY - continued 

Crescent Bay Water Supply 
E. M . Grout (Ml 
Hansvil le 

Crystal Springs Water Supply 
L . R. Glosten (SJ 
Rt. 1, Box 760, Port Blakely, Bainbridge Island 

Deseret Park Water System, Inc. 
8 . Fry (Ml 
Rt. 5, Box 84 4-8, Bremerton 

Eldorado Beach Water System 
P. Hanify CMJ 
Star Rt. 1, Box 60, Bremerton 

Eldorado Water Co . 
J . Mentor (SJ 
Rt. 4, Box 2350, Bremerton 

Eldorado Water Di strict, Inc. 
R. B. Rasmussen CM l 
Star Rt. l, ·Box 34, Bremerton 

Enetai Community Co-op 
G. H. Bechtel (Ml 
Box 16 7 , Bremerton 

Erdmann Water System 

Star Rt. 1, Box 10, Bremerton 

Erland's Point Water Company, Inc , 
C. H. Coons (M) . 
Rt. 2, Box 970, Bremerton 

Fay Bainbridge State Park 

Federal Housing Authority 
1326 - 5th Avenue, Seattle 
(serve? Orchard Heights area) 

Ferncliff Water Association, Inc. 
J. Heeter (Ml 
Rt. 2, Box 2380, Bainbridge Island 

Fletcher Bay Water and Road Corp. 
Fl etcher Bay (Port Blakely), Bainbridge Isl and 

Fort Ward Supply 
J. S. Devinny (Ml 
9202 -15th N.W., Seattle 

Rt. 5, Box 7 4, Port Orchard 

Gaffner Tracts Water Di strict 
F, L. Larson (Ml 
Box 258, Retsil 

Gilberton Water Co . 

Rt. 5, Box 1036, Bremerton 

Box 666, Suquamish 

Harlow Burks Estate Water System 
H. E. Burks (Ml 
Rt. 1, Box 1889, Bremerton 

Type of Ownership 
Water Right Application No. 
(A - Groundwater, R - Reservoir) 

Pr ivate 

Private 

Private 
A4406 

Private 

Pr ivate 

Water District 
5213, 5214, 14906 

Co-op 
7855,8552 

Pr ivate 
17029 

Private 
A3817, 6852 

State 
D207 

Mun icipal 
D55, D53 

Water Association 

Private 

Pr ivate 

Priv11te 
A645 

Water District 

Private 
17267 

Private 
6441, 15410 

Private 

Estimated 1962 
Connected Population 

55 

64 

64 

150 

170 

210 

1,100 

22,000 

60 

150 

80 

800 

60 

Number of 
Services 

15 

20 

20 

44 

44 

44 

60 

10 

220 

20 

40 

80 

10 

DNR-00003981 

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters 

0 

0 

0 

0 

220 

80 

Sources of 
Supply 

Unnamed stream 

Unnamed springs 

Well 

Unnamed stream 

Unnamed stream 

Unnamed stream 

Enetai Spring 

Unnamed stream 

Well & unnamed stream (aux.) 

Welt 

2 wells 

Well 

4 wells & unnamed springs 

Well 

Unnamed stream 

2 unnamed sprl ng $ 

Unnamed $,tream 

2 wells 

APPENDIX 

Distribution 
Srorage - Gallons Average Daily 

Usage - GPO Non-Gravity Gravity 

1,000 50,000 

20,000 

10,000 50,000 

18,000 

18,000 30,000 

125,000 

315 

30,000 60,100,000 

15,000 37,000 

1,000 

203 

Treatmfflt 

Disinfect with hypo ch lori tes 

Oisil'lfected with hypochtorites 

Disinfected with hypoch lorites 
(stand by) 

Sand fi ltet 

DNR-00003982 
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System Name 
Owner (0), Supt. CS), Manager or other Official (M) 
Location or Address 

KITSAP COUNTY - continued 

Harlow Water System 

 Bremerton 

Holly Water System 

Bremerton 

Howe 's Water System 
Howe Motor Company (0) 
702 Bay, Port Orchard 

Hudson's Well Water Supply 

Bremerton 

I llahee Improvement Club 
E. C. Searle (M) 
Route 1, Box 336, Manette 

lllahee State Park 

lllahee Water Di strict 
R. M. Searle CM) 
Route 5, Box 84 0, Bremerton 

Indianola Water Company 

Route 1, Box 139, Olalla 

Island Lake Bible Camp , Inc. 
H.J. Bohl (M) 
Route 3, Box 210, Poulsbo 

Island Lake Water Company 

Box 445, Poulsbo 

Jefferson Beach Supply 
H. K. Schroeder CMJ 
11204 Roosevelt Way, Seattle 

Kaster Water System 

Box 707, Poulsbo 

Keyes Wel l Water System 

Winslow 

Keyport Water Company 

Box 174 , Keyport 

Keyport Water Sy stem 

Keyport 

Kingston Water District 
M. Ranstad (Ml 
Indianola 

Kingston Water Users Corporation 
Box 204, Kingston 

Kitsap County P.U.D. No. 1 
52 5 Sweaney Street, Port Orchard 

Type of Ownership 
Water Right Application No. 
(A - Ground water, R - Reservoir) 

Pr ivate 
Dl 

Private 

Private 

Private 

Municipal 
1277 

State 

Water District 

Private 
A761, A2125, A6259, 3526 

Private 
13907 

Private 

Private 

Private 
A6618 

Private 

Private 

Private 
5513 

Water DI strict 

Municipal 
A5839 

Municipal 
15875, 15876, 15877R 

Estimated 1962 
Connected Population 

150 

1 ,040 

75 

70 

(proposed development) 

420 

500 

(proposed 
system) 

Number of 
Services 

40 

265 

27 

20 

0 

120 

80 

DNR-00003983 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters · 

0 

265 

27 

12 0 

0 

Well 

Sources of 
Supply 

Unnamed stream 

Well 

3 unnamed spr ings 

Uses City of Bremerton water 

Purchase water from North 
Perry Water District 

Well and Indianola Creek 

Island Lake 

Island Lake 

Well 

Well 

Spr ing s and wel I 

Unnamed spring 

3 wells 

Gold Creek and Lost Creek 

APPENDIX 

Distribution 
Storage - Gal Ions Average Daily 

Usage - GPD Non-Gravity Gravity 

10,000 

60,000 110,000 

2,500 5,000 

23,000 8,000 

100,000 

205 

Treatment 

DI sinfected with l1ypochlorltes 
(stand by) 

Disinfected with hypochlorltes 

DI slnfected with hypochlorltes 

DNR-00003984 
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System Name 
Owner (0), Supt. (5), Manager or other Official CM) 
Location or Address 

KITSAP COUNTY - continued 

Kl tsap County Water Di st. 
J .E. Wyatt(Ml 
Star Route 1, Bax 1 72, Bremerton 

Kitsap Lake Development Association 
0 . Wigant (Ml 
Route 2, Box 50 7, Bremerton 

Kitsap Lake Water Co. 

Route 1, Box 1829, Bremerton 

Kitsap Lake Water Dist. 
J . F. Edmonds (M) 
2405 Lakehurst Dr ive , Bremerton 

Kitsap Memorial State Park 

Route 1, Box 14 72, Bremerton 

Little Boston Water System or 
Port Gamble Indian Reservati on Water System 
A. Purser ( Ml 
Star Route, Box 858, Suquamish 

Lynwood Center Water Sy stem or Wells 

Port Blakely , Bainbridge Island 

 Bremerton 

M adrona Water Company 
H. Van Wyck (Ml 
Box 123, Bainbridge Island 

5814 - 22nd N.W., Seattle 
(Proposed development at Holly) 

Manchester Water Dist. 
E. L. Dagnle (Ml 
Box 152, Manchester 

Manitou Park Water Works 

Route 2, Box 2508, Wins low 

Manzanita Heights Water Supply 
D. Stuart (Ml 
Route 1 , Box 1731, Bainbridge Island 

Seattle 
(serves Nel I lta) 

F. W. Mc Chesney (Ml 
Everett 
(serves South Beach) 

Meadowdale Water Dist. 
E. H. Lacy (Ml 
Route 4, Box 2086, Bremerton 

Meadowdale Water System 
J . Reed (Ml 
Route 4, Box 2021, Bremerton 

Type of Ownership 
Water Right Application No . 
(A - Ground water, R - Reservoir 

Water Di strict 

Private 
2267, 4112 

Pr ivate 

Water District 

State 

Private 
17242 

Municipal 

Pr ivate 
A5490 

Private 
13979, 15376 

Private 

Private 
17381 

Water Di strict 
A372, A373, A5640 

Pr ivate 

Pr ivate 

Private 
16837 

Pr ivate 
3006 

Water Distr ict 

Private 

Estimated 1962 
Connected Population 

200 

700 

487 

150 

70 

1000 

148 

70 

70 

Number of 
Services 

205 

2000 

20 
(proposed) 

53 

25 

50 
( proposed) 

20 

10 
(proposed) 

320 

42 

20 

5 

20 

20 

DNR-00003985 

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters 

0 

0 

0 

320 

20 

Sources of 
Supply 

Unnamed stream 

Dickenson Creek and E. F. 
Dickenson Creek 

2 streams 

Purchase from Bremerton 

Well 

Unnamed stream 

Wei I & unnamed stream (aux.) 

2 wells 

2 unnamed streams 

Well 

Unnamed spring 

3 wells 

Well 

Wel l 

Nelllta Creek & unnamed 
stream 

Unnamed stream 

2 wells 

Average Daily 
Usage - GPD 

115,000 

12,000 

APPENDIX 

Distribution 
Storage - Gal Ions 

Non-Gravity Gravity 

165,000 

315 

5,000 

100,000 

22,000 

200,000 

1,500 

390 4,800 

207 

Treatment 

Disinfected with hypochlorites 

Disinfected with hypochlorltes 

DNR-00003986 



208 WATER RES OURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner CO), Supt. (S), Manager or other Official (Ml 
Location or Address 

KITSAP COUNTY-- Continued 

ly 

Route 1, Box 1082, Bremerton 

 
Roule 2, Box 460, Bremerton 

Mirmig Water Supply 

Seabeck 

Mission View Water System 

Port Orchard 

Monroe Point Water Company 
E. Eliason (M) 
Route 2, Box 2621, Bainbridge Island 

Route 2, Box 2455, Bainbridge Island 

Mountaineers Water System 
The Mountaineers Inc. (OJ 
523 Pike Street, Seattle 

Norlh Perry Avenue Water District 
H. B. Van Sickle (Ml 
2921 Perry Avenue, Bremerton 

Water System 

Box 264, Bainbridge Island 

Olympic Homes Company 
G. C. Coryell (Ml 
2028 N .E. 104th Street, Seattle 

Olympic View Water System 
0. E. Jensen (Ml 
Bremerton, Washington 

Orchard Beach Water Company 
G. S. Kirk (Ml 
Hansvl I le 

Orchard Point Naval Fuel Depot Water System 
U.S. N. Public Works Office 
Manchester 

Phinney Bay Water District 
N. E. Lytle CMJ 
13 38 Morgan Road, Bremerton 

Point No Point Water System 
S . A. Johnson (Ml 
Hansville 

Port Blakely Country Club Water System 
J. P. Haley (M) 
Box 516, Port Blakely, Bainbridge Island 

Porl Blakely Water System 
Port B lakely MIii Co. (OJ 
Port Blakely, Bainbridge Island 

Port Gamble Water System 
Pope and Talbot Inc . (OJ 
Port Gamble 

Type of Ownership 
Water Right Appl I cation Number 
(A - Ground waler, R - Reservoir) 

Private 
5324 

Private 
3644 

Private 

Private 

Private 
A6208 

Private 
16973 

Private 
16341 

Water DI strict 
A3781, A4139, A5258 

Private 
17716 

Private 
15735 

Private 

U.S. 

Water District 

Private 

Private 

Private 

Municipal 
A4711 

Estimated 1962 
Connected Population 

70 

50 

4,000 

70 

120 

50 

350 

Number of 
Services 

20 

2 
(several 

cabins proposed) 

20 

18 

10 
(proposed) 

5 

1,280 

4 

50 
(proposed) 

20 

(serves resort 
and cabins) 

40 

14 

100 

DNR-00003987 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)(b) (6)



Number of 
Meters 

1,280 

Sources of 
Supply 

Unnamed stream 

Unnamed stream 

Well 

Well 

Well 

Unnamed stream and springs 

Unnamed stream 

3 wells 

Unnamed stream 

3 unnamed springs 

Unnamed spring 

Purchase from Bremerton 

Unnamed stream 

Unnamed strea111 

0 Unna111ed stream 

0 5 springs and well 

Average Daily 
Usage - GPO 

175,000 

APP ENDIX 

Distribution 
Storage - Gal Ions 

Non-Gravity Gravity 

10,000 

350,000 

100,000 485,000 
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Treatment 

Disinfected wiU1 chlorine gas 
(stand by) 

Disinfected with chlorine gas 

DNR-00003988 



210 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner {0), Su11t. {S), Manager or other Official {Ml 
Location or Address 

KITSAP COUNTY --continued 

Port Madison Water Company 
W. J. Orr CM! 
Route 2, Box 2689, Bainbridge Island 

Port Orchard 
G. Givens (S) 
City Hall 

Poulsbo 
C. l?auJson (SJ 
City Hall 

 Vista Water System 
  

Seabeck 

Randsville Water Users 
L C. Strigel 
Route 1, Box 1094A, Bremerton 

  
Route 2, Box 208, Poulsbo 
(Serves Vinland Park areal 

  
Route 1, Box 1386, Bremerton 

  
Route 1, Box 4 8 7, Port Orchard 

Rhododendron Heights Water System 
G, M, Brlgh2llll (Ml 
Route 1, Box 1396, Bremerton 

Rich Cove Water System 
 

Box 223, Gig Harbor 

Rock.away Beach Water Supply 
A. Raber (M) 
Port Blakely, Bainbridge Island 

Rolling BayW.ter Co. 
   

Bainbridge Isl and 

 Water Supply System 
  

Route 4, Box 2290, Bremerton 

Sandy Hook Park Water System 
P. D. Coll!s (M) 
855 Empire Bulldlng, Sealtle 

Sandy Hook Water Company 
T. Finlay (Ml 
Route l, Box 750, Poulsbq 

Scandia Water Works Company 
R, C. Iversen (Ml 
Route 3, Box 62 7, Poulsbo 

Seabeck Conference Gro11nd Water Sy$lem 
I<, .e. Colmin (Ml 
1100 Olive Way I Seattle 

  
Box 32, liansvl lie 

Type or Ownership 
Water Right Application No. 
{A - Ground water, R - Reservoir J 

Private 

Municipal 
A4166, A6132 

Municipal 
5585, 11528, 16431 

Private 
A4622 

8930 

Private 
A55.36 

Private 
6786 

Private 
14358 

Private 

Private 
13406 

Private 
7084 

Private 
A5436 

Municipal 
4049 

Private 

Private 
3859, 17:363 

Private 

Private 
A5l89 

Estimated 1962 
Connected population 

160 

5,000 

1,600 

42 

100 

40 

350 

70 

150 

Number of 
Services 

50 

920 

450 

37 
(proposed) 

12 

4 

4 

4 

20 

100 

20 

68 

15 

6 
(proposed) 

DNR-00003989 

(
b
) 
(
6)

(b) (6)
(b) 
(6)

(b) 
(6)
(
b
) 
(
6
)
(b) (6)

(b) 
(6)

(
b
) 
(
6
)

(b) 
(6)

(
b
) 
(
6
)



Number of 
Met!!rs 

0 

920 

350 

0 

50 

0 

Sources of 
Supply 

Springs 

4 wells 

3 unnamed springs and 
unnarned stream 

Well 

Unnamed stream 

Well 

Dickenson Creek 

Curley Creek 

Unnamed spring and stream 

Unnamed strean 

7 unnamed springs 

Well 

Unnamed springs 

Well, springs: (aux,) 

Scandia Creek 

2 springs 

Well 

Average Daily 
Usage - GPO 

250,000 

506,000 

10,000 

APPENDIX 

Di stributlon 
Storage - Gallons 

Non-Gravity Gravity 

250,000 65,000 

50,000 350,000 

806,000 1,000,000 

525 

10,000 

1,500 

50,000 

72,000 65,000 

27,000 

3,000 

211 

Treatment 

Disinfected with bypochlorites 

DNR-00003990 



212 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner (0), Supt. (S), Manager or other Official (Ml 
Location or Address 

KITSAP' COUNTY -- Continued 

 et al (0) 
Keyport 

Sliver Beach Community Water Supply 
G. Obenshain (Ml 
Route 4, Box 2382, Bremerton 

SIiverdaie Water District No. 16 
L. R. Scheschy (Ml 
Route 1, Box 73, Silverdale 

South Bainbridge Water Company 
Roats and Rodal (Ml 
Box 445, Poulsbo 

South Blakely Water Association 
Port Blakely, Bainbridge Island 

 
Route 5, Box 1094, Bremerton 

Sunny Cove Water System 
 

Box 301, Gig Harbor 

Sunnyslope Water District 
S . 0. Johnson (M) 
Route 4, Box 146, Port Orchard 

Suquamlsh Improvement Company Water System 
M. Kettering CM) 
Suquamlsh 

Suquamlsh Water CoOp 
H. Steenbock (M) 
Suquamlsh 

Surfrest Water System 
Jensen, Richards & Olhava (0) 
Box 805, Poulsbo 

   
Manette 

Tracyton Water District 
E. E. Riddell (Ml 
Tracy ton 

Triangle Water System 
Tr iangle Motel (0) 
Gorst 

Union High School District No . 5 and 
Kitsap County Sunnyvlew Home 
Port Orchard 

View Side Community Water System 
A. Gross (S) 
Box 566, Poulsbo 

  
Route 3, Box 33, Poulsbo 

Washington Congregational Christian Conference 
R. H. Hook 
720 - 14th Avenue North, Seattle 

Washington State Veterans Home Water System 
D. E. Willson (Sl 
Retsll 

Type of Ownership 
Water Right Applicati on No. 
(A - Ground water, R - Reservoir) 

Private 
5007 

Water District 
1306, 3816, 13084 , 16361 

Pr ivate 
17514, 17515 

Water Association 

Private 
A5246 

Private 

Water DI strict 
A2414, A4777 

Pr ivate 
0111, Al20 

Pr ivate 

Private 
A5131 

Private 
5609 

Water District 
5811 

Private 

School 
3081 

Private 
6177 

Private 
5060 

Private 
A4204 

State 

Estimated 1962 
Connected population 

70 

1,500 

150 

400 

700 

70 

350 

60 

450 

Number of 
Services 

3 

20 

375 

4 0 

10 

97 

225 

20 

4 

113 

School and 
county home 

18 

4 

(camp) 

1 

DNR-00003991 

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)



Number of 
Meters 

97 

225 

113 

0 

Sources of 
Supply 

Unnamed stream 

Well 

Woods Creek & Unnamed 
stream 

2 Unnamed springs 

Well 

Well 

2 Wells 

2 Wells 

2 Wells 

Unnamed spring 

Unnamed stream 

Annapo I Is Creek 

Johnson Creek 

Unnamed stream 

Well 

3 Streams 

APPENDIX 

Distribution 
Storage - Gallons Average Dally 

Usage - GPO Non-Gravity Gravity 

338,000 150,000 

40,000 25,000 

16,000 225,000 

50,000 · 50,000 

10,000 -

70,000 250,000 

213 

Treatment 

Disinfected with hypochlorites 

DI slnfected with chlorine gas 

DNR-00003992 



214 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner (0 ), Supt. (S), Manager or other Official (Ml 
Location or Address 

KITSAP COUNTY--Continued 

Watauga Beach Community Water Company 
F. Comstock (Ml 
Route 6, Box 331, Port Orchard 

 Well Supply 
 

Hansville 

Wing Point Water Service 
R. D. Biddison (Ml 
Route 2, Box 2168, Bainbridge Island 

Winslow 
W. H. Riley (SJ 
City Hall, Box 52, Winslow 

Wye Lake Water System 
J. E. Swanson (Ml 
Seattle 

Yeomalt Water Supply 
J. Reid (Ml 
Route 2, Box 2293, Bainbridge Island 

KING COUNTY 

  
Burton 

Bachelor Water System, Inc. 
W. E. Bachelor (Ml 
Route 1, Burton 

  
Vashon 

Beulah Park Water System 
Cove, Vashon Island 

Biloxi Water System 
H. S. Huff CM) 
Vashon Island 

 
Box 245, Mercer Island 
(Serves area adjacent to Magnolia Beach, Vashon Island) 

Burton Water Co-Op 
G. R. Garr I son CS) 
Route 1, Box 2 84, Vashon 

Burton Water System 
 

Burton 

Cedarhurst Canyon Water System 
Vashon Island 

Colvos Heights Water System 
A. Goedecke (M) 
12012 -1st Avenue, N.W., Seattle 

Dillworth Community Water System 
S. Tallakson (Ml 
Vashon 

Dillworth Point Club Water System 
0. Kirschner CS) 
Dillworth (Beals) Point, Vashon 

Type of Ownership 
Water Right Application No. 
(A - Ground water, R - Reservoir) 

Private 
A3497 

Private 

Private 
A4645 

Municipal 
A4780, A4781, A6314, 14865 

Private 

Municipal 
2376 

Private 
5896 

Private 
A6019 

Private 

Private 
12455 

Private 
A5721 

Co-Op 

Private 

Private 

Private 

Estimated 1962 
Connected population 

400 

70 

350 

1,000 

70 

24 

750 

400 

Number of 
Services 

48 

20 

300 

20 

9 

125 
(proposed) 

7 

50 
(proposed) 

250 

122 

26 
(proposed) 

22 

DNR-00003993 

(b) 
(6)(
b
) 
(
6
)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters 

48 

300 

250 

122 

Well 

Well 

Well 

Sources of 
Supply 

3 wells & unnamed stream 

Well 

Unnamed spring 

Unnamed springs 

Well 

Unnamed spr ings 

Unnamed spr ing 

Well 

2 wells & springs 

Cedarhurst Creek 

Springs 

Unnamed stream 

Average Dally 
Usage - GPO 

8,000 

100,000 

20,000 

APPENDIX 

Distribution 
Storage - Gal Ions 

Non-Gravity Gravity 

25,000 

150,000 

1,000 

60,000 

20,000 

215 

Treatment 

Disinfected with hypochlorites 
(stand by) 

Disinfected with hypochlorites 

DNR-00003994 



216 WATER RESOURCES AND GEOLOGY OF THE KI TSAP PE NINSULA AN D CERTAIN ADJ ACENT ISLAN DS 

System Name 
Owner (0), Supt. CS), Manager or other Officia l (Ml 
Location or Address 

KING COUNTY--Continued 

Dock ton Improvement Co. Water System 
S. Nilsen (Ml 
Dockton 

Elli sport Water Company 
 

Route 2, Box 4 21, Vashon 

Glen Acres Community Water System 
Vashon 

 
Vashon 

Heights Water Co-Op 
A. C. Harrington (Ml 
Vashon Heights 

Heights Water Corporation 
J. G. Bennett (Ml 
Vashon 

Hillside Mutual Water System 
Glen Acres, Vashon 

Island Mutual Water Co-Op 
Vashon Island 

Island Mutual Water System 
0 . Therkel sen (SJ 
Route 2, Vashon 

 
Dockton 

King County Water District No. 19 
W. J . Blekklnk CS) 
Route 2, Box 611, Vashon 

Luana Vue Water System 
D. Spano CMJ 
Route 2, Box 30D, Vashon 

Magnolia Beach Add. Supply 
S. Wi l son (S) 
Burton 

Maury Mutual Water Company 
T . Revelle CM) 
Route 1, Burton 

D. A. McIntyre, et al (M) 
Route 2, Box 168, Burton 

Neighborhood Club of Sylvan Beach 
Vashon 

North Vashon Water System 
Vashon Island 

Quartermaster Cove Water Supply 
0 . J. Vincent (Ml 
522 South 144th, Seattle 

Quartermaster Heights Water System 
A. Goedecke (Ml 
12012 -1st, N.W., Seattle 

Sandy Beach Cl ub Water System, Inc . 
G. E. Stevenson CM ) 
2126 - 3rd Avenue, Seattle 

Type of Ownership 
Water Right Application No. 
(A - Ground waler, R - Reservo ir) 

Private 
4477 

Private 

Private 

Private 
11653 

Co-Op 

Private 
3 158, 3324 

Co-Op 

Private 
1925 

Private 
10800 

Water DI strict 
1490 

Private 
A6281 

Co-Op 
13088 

Private 
Al526, Al527, A6395 

Private 
4500 

Private 

A5644 

Private 
Al651 

Estimated 1962 
Connected population 

200 

280 

440 

620 

1,000 

600 

1,030 

180 

Number of 
Services 

70 

80 

3 

175 

190 

225 

175 

315 

25 
(proposed) 

8 

50 

24 
(proposed) 

13 

40 
(proposed) 

33 
(proposed) 

DNR-00003995 

(b) (6)

(b) (6)

(b) (6)



Number ef 
Meters 

70 

80 

190 

225 

175 

315 

50 

Sources of 
Supply 

Unnamed springs & stream 

Springs 

Unnamed streams 

Well 

Unnamed spring 

Springs 

Unnamed stream 

Unnamed stream 

Beall Cn2ek 

Well 

Spring 

Unnamed springs 

3 wel ls 

3 unnamed springs 

lnfil tration trench, unnamed 
stream and spring 

Wel l 

APPENDIX 

Distribution 
Storage - Ga I Ions Average Daily 

Usage - GPD Non-Gravity Gravity 

19,000 14,000 

20,000 16,000 

50,000 

38,000 20,000 

100,000 50,000 

30,000 

20,000 

100 

400,000 

7,000 

10,000 

217 

Treatment 

Disinfec ted with hypochlor ites 

Disinfected with hypochlorites 

Disinfected with hypochlorites 

DNR-00003996 



218 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner ( OJ, Supt. (SJ, Manager or Other Offic ia l (Ml 
Location or Address 

KING COUNTY ·- continued 

, et al (Ol 
Burton 

South Manzanita Beach Water Assoc iation 
Docton 

Stone Water Supply 
J. Henion (Ml 
Vashon 

West Side Water Company 
J. E. Beard sly, Jr. (Ml 
Box 26 7, Vashon 

Wise Investment Company , Inc. 
R.A.Wise (Ml 
Route 1 , Box 32 4, Vashon 

PIERCE COUNTY 

Amsterdam Bay Water Company 
M. E . Gordon (Ml 
Vega, Anderson Island 

Anderson Island Water Company 
Vega, Anderson Island 

Baty Water System 
 

4801 South Orchard Street, Tacoma 

Conboy Tracts Water Sy stem 
  

Long branch 

Corb i t Water Sy stem, Inc. 
W. H. Corb it (Ml 
Rosedale 

Echo Bay Company, Inc . 
A. W. Nederwold (Ml 
Fox Island 

Fi lucy Bay Water Company 
8 06 Washington Build ing, Tacoma 

Forest Beach Water Service, Inc . 
F. Schumacher (Ml 
Route 1, Gig Harbor 

Fox Island Water Company, Inc. 
F. H. Nichol s (Ml 
Fox Island 

Gig Harbor 
H. E. Oakley CS) 
City Hal I, Gig Harbor 

Gig Harbor Water Di strict 
M. Gustafson (M) 
Gig Harbor 

    
Vega 

Harbor Springs Water Company 
J. H. Bickel (Ml 
Route 2, Box 489, Gig Harbor 

Type of Ownership 
Water Right Application Number 
( A - Groundwater, R - Reservoir) 

Pr ivate 
7264 

Water associat ion 

Private 
2339, A6585 

Pr ivate 
13617 , A5396 

Pr ivate 
13047 

Private 
A6652 

Private 
A325 

Pr ivate 
A52 3 0 

Private 

Pr ivate 
A5362 

Municipal 
Al015, A6570 

Water district 

Private 
13047 

Private 
A5483, 9562 

Estimated 1962 
Connected Population 

25 

600 

150 

25 

1,200 

175 

Number of 
Services 

3 

7 

130 

50 
(proposed) 

10 

18 
(proposed) 

6 

12 

60 

350 

10 
(proposed) 

53 

DNR-00003997 

(b) (6)

(
b
) 
(
6
)

(
b
) 
(
6
)

(
b
) 
(
6
)



Number of 
Meters 

120 

Sources of 
Supply 

Unnamed springs 

Stream 

Needle (Cedarhurst) Creek, 
Unnamed spring, well & 
i nfi I tration trench 

Unnamed stream and well 

Unnamed springs 

Well 

Well 

Well 

2 wells 

2 wells 

2 wells 

Unnamed tl3rlngs 

Unnwned $pring and well 

Average, Daily 
Usage - GPO 

APPENDIX 

0 i stribution 
Storage - Gallons 

Non-Gravity Gravity 

20,000 

1,000 

1,000 

24,000 

219 

Treatme1t 

DNR-00003998 



220 WATER RESOURCES ANO GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

Sysle111 Name 
Owner ( O}, S;ipt. (SJ I Manager or Other Official { Ml 
Location or Addr~ss 

PIERCE COUNTY - continued 

Herron Maintenance Company 
A. l(itk CM) 
Box 126, Lake Bay 

l<etro11 Island Water System 
  ) 

Box 4 2 8, Steilacoom 

f(opachuck State Park 

   
Star Route, Box 593, Gig Harbor 

McNeil Island. Water System 
W.W. Bowlin CSl 
Steilacoom 

 
Fox Island 

North Gig Harbor Water Company 
  

5414 South Pine, Tacoma 

Northwest Bible Schools, Inc, 
C. D, Weyerhaeuser (Ml 
Box 488, Tacoma 

Olympic Shore Water Cooperative 
H. L. Thompson (Ml 
Star Route, Gig Harbor 

 
Fax Island 

Penrose Po int State Park 

fWater Company 
 

Star Route, Box 548, Gig Harbor 

J. N. R~iU (M) 
Box 235, Gig Harbor 

Shore Acres WatJ?r Company 
L. Thrash CM} 
RFD 2, Gig Harbor 

Shore Acre! Water District 
Gig Harbor 

Shorewood Beach Water Company, Inc. 
R. B. Mccreadie (Ml 
FO)( Island 

Syl11a111 Light and Water Company 
Fox Island 

 Water Sy stem 
 

  ., Seattle 

View ,Point Addition Water System 
  

Gig Harbor 

Ri:mte 2, SO>¢ 2 l.98, Gig Harbor 

Type of Ownership 
Water Ri11ht Application Number 
( A - Grouodwater, R - Reservoir) 

Private 
A6551 

Private 
A44:36 

State 

Private 
14838 

U.S. 

Private 
16322 

Private 
0386 

Private: 
10432 

Co-op 

Private 
16307 

State 

Private 
9511 

Municipal 
A6213, Rl7178 

Private 
A515 

Water di strict 
3272 

Private 

Private 

Private 
A6!540 

Private 

Private 
5616, A923 

Estimated i 962 
Connected Population 

600 

120 

60 

Number of 
Services 

150 

5 

5 

10 
(proposed) 

(camp} 

30 
(proposed) 

30 

(proposed 
community) 

60 
(proposed) 

20 

125 
(proposed) 

DNR-00003999 

(b) 
(6)

(b
) 
(6
)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)
(b) 
(6)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters 

Well 

Well 

Well 

Sources of 
S_upply 

Unnamed spr ing 

Unnamed springs 

Well 

Unnamed spring 

Unnamed springs 

Well 

Unnamed sfiring 

Well 

Well 

Unnamed springs 

Well 

Well and unnamed stream 

Average Daily 
Usage - GPD 

APPENDIX 

Distribution 
Storage - Gallons 

Non-Gravity Gravity 

10,000 

1,000 

1,000 

12,000 

221 

Treatment 

DNR-00004000 



222 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT IS LANDS 

System Name 
Owner (0), Supt. (S), Manager or Other Offic ial (M) 
Location or Address 

PIERCE COUNTY - continued 

Westbridge Estates Water Company 
R. E , Stouffer (Ml 
1221 Puget Sound Bank Bui I ding , Tacom a 

 
, Tacoma 

Wollochet Harbor Water System 
D. C. Row land (Ml 
2509 North Starr Street, Tacoma 

MASON COUNTY 

Bear Cat Water Corporation 
W. Koehler (Ml 
Route l, Belfair 

Belfair State Park 

Belfair Water Company 
K. F. Matz, CM) 
Box 74, Be lfair 

Broadview Beach Tracts 
  

, Bremerton 

Cady's Sunr i se Beach Tracts 
R. I . Sande CSJ 
Star Route 2, Box 990, Belfair 

Cherokee Strip Water Associ ation 
E. Harriss (Ml 
Route 2, Bel fair 

Clifton Beach Tracts Co-Op Water Association 
M. Hart (M J 
Star Route 2, Box 605, Be lfair 

Cl i fton Pebble Beach Water District 
E. Beaberet 
Star Route 2, Box 631, Belfair 

   
Box 68, Belfai r 

D.G. T.G.O.C. Water System, Inc. 
J . Toynbee (Ml 
3018 North 15th, Tacoma 

Great Bend Waterfront Tracts, Inc . 
E. M. Hall (Ml 
Tahuya 

Tahuya 

   
Box 13, Tahuya 

  
Tahuya 
(Serves part of Great Bend Waterfront Tracts and other 

homes in Tahuya) 

Johnson Creek Water Users Assoc iation 
Belfair 

Type of Ownersh ip 
Water Right Application Number 
(A - Groundwater, R - Reservoir) 

Private 
A5385 

Private 
16258 

Private 
A2771, A3833, A5194 

Private 
6831 

State 

Private 
10857 

Private 
16861 

Water assoc iation 
A4919, 5322, 5614 

Water district 
5440 

Private 
5704 

Private 
8503, 8504, 8505,8506 

Private 
17498 

Pr ivate 
11780, 

Pri vate 
8300, 8301 

4641 

Estimated 1962 
Connected population 

400 

200 

Number of 
Services 

39 
(proposed) 

6 
(proposed) 

15 

36 

15 

15 

50 

30 

4 

200 
(proposed) 

4 

9 

20 

DNR-00004001 

(b) (6)
(b) (6)

(b) (6)
(b) (6)

(
b
) 
(
6
)

(b) (6)

(b) 
(6)
(
b
) 
(
6
)



Number of 
Melers 

Well 

Sources of 
Supply 

2 unnamed springs 

4 wells 

Sweetwater Creek 

3 wells 

Unnamed spring 

2 unnamed springs 

Unnamed stream 

Well 

Well, unnamed spring & stream 

Unnamed springs 

Unnamed stream 

Hall, Hoddy, Fay, Browns, 
and West Creeks and unnamed 
springs 

Hall Creek and 2 unnamed 
springs 

Unnamed stream 

Unnamed stream and springs 

John son Creek 

APPENDIX 

Distribution 
Storage - Gallons Average Daily 

Usage - GPO Non-Gravity Gravity 

630 

3,000 

2,000 

150 

1,200 

4,000 

223 

Treatment 

Disinfected with hypochlorites 

DNR-00004002 



224 WATER RESOURCES AND GEOLOGY OF THE KIT SAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

System Name 
Owner ( 0 ), Supt. CS), Manager or Other Officia l (Ml 
Location or Address 

MASON COUNTY - continued 

Type of Ownership 
Water Right Application Number 
(A - Groundwater, R - Reservoir) 

 Private 
Box 34 4, Port Orchard 
(Proposed development along Hood Cana l , 4 miles north of Dewattol 

D. Lesco , et al (Ml Private 
Route 2 , Bremerton 504 5 

Lynwood Beach Water Association 
R. D. Nelson (S) 
Box 377, Bel fair 

 
Tahuya 

Madron a Morningside Beach Water Association, Inc . 
A. W. Luxton (Ml 
Rou te 2, Box 1073 , Bel fair 

McFarland's Tract Water Supply 
Tveten (M) 
Sandy's Resort, Tahuya 

Mt. Rainier Council Boy Scouts of America 
H. R. West (Ml 
30 6 South 7th Street, Tacoma 

 Waterfront Tracts Community Water System 
    

Tahuya 

North Belfair Community Water Company 
A. Pope CM) 
Box 257, Bel fa ir 

Pl easant Cove Water Association 
W. R. Lyman CM) 
Route 2 , Bel fair 

Shore Hills Estates Water Supp ly 
Ericksen Construction Company 
Box 14A, Si lverdale 

 
Belfair 

Wagon Wheel Water System 
 

Route 2, Box 623, Belfair 

 
Tacoma 
(S erves part of Cady ' s Sunrise Beach) 

Washington State Department of lnstitions 
Mission Creek YouU1 Forest Camp 

Water association 
A6002 

Private 
2832 

Water association 
A57 58 

Private 
14657 

Co-op 
7635 

Water association 
6392 

Private 
16110 

Private 
5015 

Private 
A5899 

Private 
3747 

State 
A5757 

Estimated 1962 
Connected popu lation 

100 

Number of 
Services 

10 
(proposed) 

5 

9 

26 

12 

(camp 
supply) 

18 

37 

24 

6 

20 

12 

6 

(forest 
camp) 

DNR-00004003 

(b) (6)

(b) (6)

(b) (6)
(
b
) 
(
6
)

(b) (6)

(b) (6)

(b) (6)



Number of 
Meters 

Sources of 
Supply 

Unnamed stream 

Lesco Creek 

Well 

Unnamed stream 

Springs and well 

Unnamed springs 

Robbins Lake & unnamed 
springs 

Well 

Unnamed stream 

Unnamed springs 

Unnamed springs 

Unnamed stream 

Spring and we ll 

Unnamed stream 

Well 

Average Daily 
Usage - GPO 

APPENDIX 

Distribution 
Storage - Gal Ions 

Non-Gravity Gravity 

40,000 

225 

Treabnent 

DNR-00004004 
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APPENDIX C 

Appendix C lists all the recorded ground-water filings 
in the study area as of January 1, 1963. 

These filings are l i sted according to township and th e 
first column l ists them by sections within the township. The 
next three columns refer to the application , perm i t, and 
cert ificate numbers of a particular filing . Th e letter "D'' in 
these numbers indicates the f i ling is a Declaration and use is 
cla imed prior to June 6, 1945. Th e letter "A" indicates an 
application filed after that date. The term "Rejected" in the 
perm it column or " Cane. " (Cancelled) in the certificate column 
shows that the fil ing is no longer valid due to the applicant's 
disi nterest , his failure to co'mply with statutory provisions, or 
rejection by the Divi si on of Water Resources . The absence of 
a number in a column indicates that an application has not yet 
progressed to permit status or has not been perfected to cer­
tifi cate. The priority column indicates the date upon which 
the application was received or the date of use claimed in the 
case of a declaration; thus determining its priority relative to 
other rights which may affect or be affected by It. 

The next column, " Name, " refers to the name of the 
applicant, permittee, or original holder of the cert i ficate, and 
do es not necessarily refer to the present holder of the right or 
owner of the land . Once a certificate of water right is issued, 
it becomes appurtenant to the land, and the Division of Water 
Resources does not retain records of changes of ownership . 

The quantity column lists both the rate of water with­
drawal in gallons per 111in1Jte and the total annual withdrawal 
in acre-feet per year permissible under each r igh t. Quanti­
ties in parentheses are conjectural since these fil ing s have 
not been perfected and are inva l id . 

The column, "Well Loe, " refers to the smallest re­
corded subdivision in which the well is located. 

The column, "Use," shows the specific utilization 
under the right, and in the case of irrigati on, lists the number 
of acres. The following abbreviations are used in this column. 

Ac. -------------- - -------- Acres 
Com. Dom. ---------------- Community Dome stic 
Group Dom. ---------------- Group Domestic 
Dom. -------- - ------------- Domestic 
Fire Prat. ----------------- Fire Protection 
Irr. ----------------------- Irr igat ion 

DNR-00004005 
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APPENDIX C 

GROUND WATER RIGHTS ON RECORD W IT H THE DIVISION OF WATER RESOURCES 

AS OF JANUARY 1, 1963 

Sec. ~ Permit Cert. Pr iority Name 
Quantity 

GPM Ac-Ft/Yr Well Loe. Use 

T. 19 N., R. 1 E.W.M. 

2 A4436 4152 3528A 9-17-56  200 200 Govt. Lot 3 Com. Dom. 

T. 20 N., R. lW.W.M. 

A4430 4187 4218A 9-6-56  180 36 Govt. Lot 2 Irr. 18 Ac. 

11 A3986 3787 2478A 5-5-55 Peninsula Schoo l Dist. No. 401 100 10.08 NENW Dom. supply for schoo I 

24 A 325 498 1588A 7-3 1-46 33 21 Govt. Lot 4 Com. Dom. 

27 A5803 5481 1-11-61 50 5.6 Govt. Lot 3 Dom. 

T. 20 N., R. 2 E.W.M. 

6& 7 A5362 5004 8-10-59 100 22.4 SWSWofSec. 6 Com. Dom. 

7 A5473 5213 3683A 1-25-60 8 5.6 SWNE Dom. & Stock 

T. 21 N., R. lW.W.M. 

2 A3985 3786 2477A 5-5-55 Peninsula School Dist. No. 401 30 13.5 Govt. Lot 2 Dom. supply for schoo I 

32 A6551 11-15-62 Herron Maintenance Company 500 432 NESW Com. Dom. 

34 A6213 5845 3-13-62 , et ol 100 160 NWSE Com. Dom., Recreation, 
& Beoutificotion 

T. 21 N., R. 1 E.W . M. 

2 A6120 5786 4171A 12-4-61 25 5.6 SWSE Dom. 

11 A5344 5001 Cone. 7-24-59 (85) NENE Irr. 7.5 Ac. & Dom. 

27 A4039 3768 2351A 6-24-55 Tacoma DeMolay Boys Club 6 5.6 Govt. Lot 6 Dom. & Recreationol 
27 A5580 5329 Cone. 4-26-60 (150) SWSE Com. Dom. 

35 A5230 4877 3671A 4-27-59 Echo Boy Co., Inc. 35 11 Govt. Lot 6 Group Dom. 

T. 21 N., R. 2 E.W.M, 

A1526 1391 802A 5-25-50 15 11 Govt. Lot 1 Com. Dom. 
A1527 1400 803A 5-25-50 25 20 NWSW Irr. 10Ac. &Dom. 
A5101 4780 4205A 1-15-59 14 10 NWSW & Irr . 5 Ac . & Dom . 

Govt. Lot 3 
A6395 5981 7-26-62 35 21 .6 NWSW Com. Dom. 

5 A2426 2228 1178A 4-2-52 35 7.5 Govt. Lot 4 Dom. 
5 A5483 5184 3663A 1-27-60 Harbor Springs Water Co. 80 36 NWSE Com. Dom. 

6 D 386 356D 1934 17 18.3 Govt. Lot 1 Com.Dom. &Commercial 
6 A6212 5868 3-13-62 Perkins Funeral Home 50 31.6 NESW Dom. & Irr. 13 Ac. 

8 A 515 623 658A 5-6-47 Shore Acres Water Co. 20 17 SWSE Com. Dom . 
8 A1015 996 590A 10-18-48 Town of Gig Harbor 400 238 Govt. Lot 2 Municipal Supply 

17 A6105 5763 4181A 11-14-61 100 80 NWSE Dom. & Commercial 

20 A4846 4589 3203A 4-30-58 10 5.6 NESW Dom. 

21 A5385 5050 4094A 9-9-58 Westbrldge Estates Wa ter Co. 35 35 Govt. Lot 1 Com. Dom. 

28 A 923 920 2085A 6-16-48 25 40 Govt. Lot 4 Com. Dom. 

30 A2771 2629 2007A 10-21-52 28 22 .5 Govt. Lot 1 Com. Dom. 
Certificate of Chonge 575 

30 A3742 3467 2063A 8-24-54 16 5.6 Govt. Lot 2 Dom, 
30 A3833 3708 3137A 1-11-55 15 7 Govt. Lot 1 Group Dom. 

30& A5194 4933 4001A 4-1-59 Wollochet Harbor Club 172 60.5 Govt. Lot 1 of 30 Com. Dom. 
19 Govt. Lot 4 of 19 

DNR-00004006 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)
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Quantity 
Sec. ~ Pe rmit Cert. Priority Nome G PM Ac-Ft/Yr Well Loe. Use 

T. 22 N., R. 2 W.W .M. 

A6002 5660 4357A 7-25-61 60 27.9 Govt. Lot 3 Com. Dom. 
A6496 Rejected 10-1-62 (5) NWNW Dom. 

2 A5899 5545 4-10-61 100 20 . 7 NENE Com. Dom . 

9 A4919 4618 3922A 7-16-58 Cl ifton Beach Water Association 30 31 NWSE Com. Dom . 

11 A5741 5400 3840A 9-19-60 20 11.2 Govt. Lot 1 Dom. 

T. 22 N., R. 1 E.W.M. 

3 A2455 2210 1413A 4-18-52 45 16 SESE Irr. 8 Ac. & Dom. 

9 A 492 554 Cane. 3-25-47 (45) NENE Grove I wash Ing 
9 A5918 5582 4258A 4-24-61 80 23.6 SWNW Irr. 9 Ac. & Dom. 

11 A4210 Rejected 1-25-56 (200) NESW Irr. & Dom . 

15 A4721 4441 3087A 11-4-57 200 50 NWSW Irr. 25 Ac. & Dom . 

24 A 316 390 241A 7-24-46 Peninsula School Dist. No. 401 50 48 NENW Dom. 
24 A5071 4800 3476A 12-1-58 165 264 Govt. Lot 2 Dom. & Commerciol 

25 A5780 5591 Cone. 11-28-60 (50) SESE Dom. & Commerclol 

T. 22 N., R. 2 E.W.M. 

4 A4949 4741 Cone. 8-4-58 (100) NENE Irr. 10 Ac. 

13 A3392 3739 8-10-53 400 80 NWNE Irr. 40 Ac. 

24 A5721 5470 8-26-60 100 45 NWSE Com. Dom. 

31 A5962 5620 4352A 5-23-61 50 15.6 Govt. Lot 4 Irr. 5 Ac. & Dom. 

32 A6570 12-19-62 Town of Gig Harbor 400 164 SESW Municipal Supply 

T. 22 N . , R. 3 E.W.M. 

14 A2642 2491 1430A 7-18-52 10 5.6 Govt. Lot 2 Dom. 
14 A6281 5949 5-4-62 25 225 Govt. Lot 1 Com. Dom. 

16 D 3 1 18D Oct. 1941 Queen City Broadcasting Co. 40 30 SENW Irr., Dom. & Industr ia l 

20 A5644 5319 6-16-60 50 44.8 Govt. Lot 5 Com. Dom. 

21 A5840 5514 2-20-61 40 8 Govt. Lot 2 Irr. 4 Ac. & Dom. 
21 A5528 5293 4005A 3-18-60 25 10 NESE Irr. 5 Ac. & Dom . 

22 A5589 5259 3755A 5-3-60 Boise Cascade Corp . 400 640 Govt . Lot 2 Manufacturing (sand & 
grovel ) 

23 A5396 5115 9-15-59 Wise Investment Co., Inc. 35 45 NWNW Com. Dom. 
23 A5466 5243 3800A 1-18-60 Thirteen th Coast Guard Distr ict 10 16 Govt. Lot 1 Dom. & Fire Prot. 

32 A6019 5739 8-10-61 Bord and Howard 200 112.5 NENW Com . Dom. 

T. 23 N., R. 2 W.W.M. 

13 A5757 5726 10-10-60 Washington State Dept . of 150 240 SENE Com. Dom. 
Institutions 

T. 23 N., R. 1 W.W.M. 

3 Al563 Rejected 6-17--50 (100) SENE Irr. 25 Ac . 

T. 23 N., R. 1 E. W. M. 

A 645 651 163A 10-7-47  50 11.75 SWNW Com. Dom. 

6 A4m 4602 2-19- 58 Sunnyslope Water District 300 145.6 SWNW & 
NWSW 

Municipal Supply 

7 A2414 2379 2403A 3-25-52 Sunnyslope Water District 130 135 Govt. Lot 1 Com, Dom. 

12 A 556 671 630A 6-6-47 Bethel Community Water System 20 17 swsw Com. Dom. 

17 A3667 3474 2877A 6-8-54 Presbytery of Seattle 20 32 SWSE Dom . 

DNR-00004007 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Sec. ~ Permit Cert . Priority Nome 
Ouontity 

GPM Ac-Ft/Yr We ll Loe. Use 

T. 23 N., R. l E.W. M. (Continued) 

20 A4204 3946 3062A 1-18-56 Wosh. Congregational Christion 41 14 NENE Com, Dom. 
Conference 

23 A3892 3717 2304A 2- 25-55 Morrison Grovel Co. 50 20 SWSE Grovel wash ing 

24 A2044 1936 Cone. 7-23-51 (20) NENE Dom ., Irr. & Fire Prat, 

28 A3645 3418 5-24-54 150 30 NESW & Irr. 15 Ac. 
NWSE 

T. 23 N., R. 2 E.W.M. 

2 A2307 2185 1086A 1- 29- 52 30 48 Govt. Lot 4 lndustriol & Dom. 
2 A2559 2394 2201A 5-14- 52 U.S . Corps of Engineers 11 10 Govt. Lot 2 Dom, 

7 A6225 5914 3-23- 62 25 43 . 4 S½NE Com . Dom. 

15 A3551 3331 2310A 3-23-54 Tribune Publishing Co . 20 5.6 swsw Dom. & Industrial 

T. 23 N., R. 3 E.W.M. 

7 A165l 1697 1241A 9-6- 50 Sondy Beach Club , Inc . 12 20 Govt . Lot 4 Com. Dom. 

31 A4281 4182 Cone, 4- 11 -56 (100) NENW Irr, 30 Ac. 

T. 24N.,R. 1 E.W .M. 

A5258 4985 4187A 5-20-59 North Perry Ave. Woter District 630 1008 NESE Municipal Supply 

2 A5375 50 14 Cone. 8-31-59 Trocyton Wa ter District (500) SWNW Municipal Supply 

5 A3817 3707 2303A 12-14-54 Erlonds Point Water Co. 450 672 SWNW Com. Dom. 

17 D 5D Sept. 1941 70 11 2 Govt. Lot 6 Com. Dom. 

25 D 54 Cone . 4-1 5- 44 Federol Housing Authority (350) NWSE Municipal Supply 
25 D 55 85D 4-16-45 Federal Housing Authority 350 570 SWNE Municipal Supply 
25 A 23 33 352A 10-3-45 Annapolis Water Distr ict 2000 1620 SWNW Municipal Supply 
25 A4 l66 4030 3334A 11-17-55 Town of Port Orchard 350 560 NWSW Municipal Supply 

26 A6132 5800 12-14-61 Town of Port Orchord 2000 900 W½SE Municipal Supply 

33 A5570 5296 3728A 4-1 5-60 City of Bremerton 450 700 NESW Muni cipa l Supply 

T. 24 N., R. 2 E.W.M. 

4 A5490 5227 2-2-60 500 45 Govt . Lot 5 Com . Dom. 

6 A4271 4010 Cone. 4-2-56 North Perry Ave . Water Distric t (750) SWNW Municipal Supply 

7 A3781 3551 2862A 10-7-54 North Perry Ave. Woter Distric t 270 432 NWSW Com . Dom. 
7 A4139 3977 2865A 10-21-55 North Perry Ave. Woter District 365 569.6 NWNW Municipal Supply 

9 A 39 22 Cone . 11-1-45 Wotougo Beoch Community Woter (70) NESW Com. Dom. 
Compan y 

16 A3497 3299 2680A 1-28-54 Watauga Beoch Commun ity Water ·so 90 NESW Com. Dom. 
Company 

17 A3666 3450 Cone. 6-7-54 (300) SWSE Com, Dom, 

20 A5394 5029 3747A 9-15- 59 18. 25 4 swsw Irr. 2 Ac. & Dom. 

22 A 372 3 16 608A 9-20-46 Manchester Water Distr ict 250 
420 

NWSW Municipal Supply 
22 A 373 316 608A 9-20-46 Manchester Woter Distr ict 200 swsw Municipal Supply 

28 A 262 340 Cone . 5-31-46  (125) NWSW Dom. & Irr. 

31* D 53 840 11-2- 43 Federa l Housing Authority 325 528 NENE Municipal Supply 

33 A5640 5336 6-16-60 Manchester Woter Dis trict 500 800 Govt. Lot 2 Municipal Supply 

34 A2458 2214 111 4A 4-21-52 35 22 Govt. Lot 3 Irr. 2 Ac., Beautification, 
& Fish Prop. 

T. 25 N., R. l W. W . M. 

20 A4622 4412 3311A 6-5-57 47 56 NWNW Com. Dom. 

17 & A5739 5633 Cone . 9-19-60 (150) SWSW of 17 Com. Dom. 
20 NWNW cf 20 

.. Certificate in error , change required . 

DNR-00004008 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Sec. ~ Permit Cert. Priority 
Quantity 

Nome GPM Ac-Ft/Yr Well Loe . Use 

T. 25 N., R. 1 E.W.M. 

A3631 3444 2112A 5-19- 54 20 5.6 NWNW Dom. 

3 A4984 4735 Cane . 9-2-58 (100) SESW Com. Dom. 

14 A6078 6074 10-1 1-61 150 30 SWNW Irr . 15 Ac . 

16 A5436 5 139 3924A 11-20-59 20 32 SESE Cam. Dom. 

17 A4287 4093 3056A 4- 20-56 Central Kitsap School Dist . 30 25 NWSE Irr . 5 Ac. & Dom. 
No . 40 1 

21 A3389 3165 2058A 10-2-53 25 6 . 6 Govt. Lot 3 Irr. 1 Ac. & Dom. 
21 A3401 3181 21 lTA 10-13-53 20 8.5 Govt. Lot 5 Irr. 1 Ac. & Dom. 

22 A5661 54 13 4188A 7-12-60 Bucklin Hill Water Cor p. 8.3 13.2 NENW Com. Dom. 

24 A5246 4983 4052A 5-11-59 100 9 E½NE Com. Dom. 

25 A5327 4967 3484A 6-29-59 10 16 swsw Dom. 
25 A5378 5024 4 195A 9-1-59 50 30 NWSW Irr. 18 Ac . & Dom. 

28 A1340 151 4 965A 1-12-50 50 10 Govt. Lot 3 Dom . & Irr . 5 Ac, 

T. 25 N., R. 2 E.W . M. 

9 A5503 Rejected 2-17-60 (50) NWSE Dom. 

10 A 152 220 Cone . 2- 27-46 (200) SWNW Irr. 40 Ac. 

16 A4675 4398 3952A 9-9-57 55 50 NESW Irr. 25 Ac. & Fire Prat. 

26 01075 10110 8- 1-30 7 11 SENE Com. Dom . 
26 A 7 128 Cone. 8-13-45 (4) SENE Com. Dom . 
26 A 283 529 83A 6- 18-46 City of Seattle Housing Authority 30 20 Govt. lot 4 Group Dom. 
26 A2620 Rej ected 6-27-52 U.S. Corps of Engineers (11) NENE Dom. 
26 A3388 3160 Cone . 9-30-53 (40) NWNW Irr. 4 Ac. 
26 A4645 4369 3786A 7-16-57 Wi ng Point Water Service 13 21 SE NE Com. Dom . 
26 A6314 6108 5-21-62 Town of Winslow 100 161 SWNE Municipal Supply 

27 A4779 4870 3689A 2- 20-58 Weaver's Concrete Supplies 10 16 NWSE Ind ustria l 
27 A4780 4520 3170A 2-20-58 Town of Winslow 100 160 NWSE Municipal Supply 
27 A4781 4521 3171A 2-20-58 Town of Winslow 50 80 NESW Municipal Supply 
27 A6199 5859 3-5-62 Northwest Berry Packers , In c . 200 157.6 NESE Dom. cl. Industrial 

30 A4406 4146 3275A 8-1 5-56 Deseret Pork & Water System, Inc. 36 50 swsw Com. Dom. 

32 A6426 Relected 8-13-62 South Bainbridge Water Co . (67) Govt. Lot 4 Municipal Supply 

34 A3629 3436 2815A 5-7-54 U.S. Corps of Engineers 5 8 SESE Dom. 

T. 26 N., R. lW.W . M. 

36 A5660 5348 3822A 7- 11 -60  10 7.6 Govt. Lot 2 Irr. 1 Ac. & Dom . 

T. 26 N., R. 1 E.W.M. 

5 A6324 5956 5-15-62 150 63 NWSE Com, Dom. 

13 A3630 3348 1990A 5- 18- 54 45 20 NENW Irr . 10 Ac. 
13 A3780 3534 2728A 10-8-54 50 16 NENW Irr . 8 Ac. & Dom. 

14 A6031 5685 8-21-61 280 59.6 SWNE Irr. 27 Ac. & Dom . 

15 A3728 3527 Cone. 8-9-54 (200) W½SE Dom . 
15 A3786 3556 Cone. 10-1 9-54 (16) NWNE Dom . cl. Commercial 

27 A5678 5359 3849A 7-26-60 25 8 . 6 Govt. Lot 4 Irr. 1 . 5 Ac. & Dom. 

30 A6556 11-29-62 Dept. of the Novy 150 240 NESW Dom. cl. Fire Prat. 

T. 26 N., R. 2 E.W.M. 

10 A 761 942 944A 3-5-48 30 48 SESE Municipal Supply 
10 A2125 1985 955A 9-7-51 30 48 SESE Com. Dom. 
10 A4192 3954 Cone. 1-5-55 Indianola Water Service (250) Com. Dom. 

15 A6259 5891 4340A 4-17-62 60 96 NENE Com. Dom. 

16 D 111 62D 8-1-39 Suquomish Improvement Co. 50 80 NESW Com. Dom . & Irr . 
Cert! ficate of Change 557 Suquomish Improvement Co. 

16 A 120 79 22A 2-13-46 Suquomish Improvemen t Co. 50 80 NESW Com. Dom. & Irr. 
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(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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Sec . ~ Perm it Cert . Priority Nome 
Quantity 

GPM Ac-Ft/Yr Well Loe. Use 

T. 26 N . , R. 2 E. W.M . (Continued) 

18 A4850 4580 3387A 5-5-58 100 68 NWNW Irr, 34 Ac. 

30 A6184 5850 2-19-62 250 150 W¼SW Irr. 75 Ac . 

33 A3659 3412 Cane. 6-2-54 Blaede I Timberlands Dev, , Inc . (40) NWNE Irr. 35 Ac. & Dom, 

35 D 207 286D 1930 State Parks Committee 5 7.6 Govt. Lot 3 Por k Supply 
35 A6208 5887 3-9-62 Monroe Point Water Co. 25 22 . 5 Gov t . Lot 2 Com. Dom . 

T. 26 N., R. 3 E.W . M. 

7 D 20 16D 1929 Puget Sound Power & light 5 8 Govt . Lot 1 Dom. & Fire Prot. 

T. 27 N., R. I E.W.M . 

14 A5131 4833 4145A 2-16-59 Jensen , Richards, & Olhova 47 75 .2 SESW Group Dam . 

27 A3485 3298 1875A 1-20-54 200 75.9 NWSE Sand & Grovel Washing 

33 A5536 5402 3- 24- 60 10 16 Govt. Lot 4 Com. Dom. 
33 A5892 5585 4- 5-61 20 5.6 SW¼ Irr. ½ Ac. & Dam. 

T. 27 N ., R. 2 E. W.M. 

6 A5292 Rejected 6-1 8-59 Pope & Talbot, Inc. (150) SWSE Dom. & Industrial 

7 A471 I 4409 3011A 10-10-57 Pope & Ta lbot, Inc. 100 160 NENE Municipal Supply & 
Industrial 

23 A 407 501 Cane . 12-5-46 (30) W¼Et Dom., Dairy & Irr, 5 Ac. 

25 A3628 3435 2814A 5-7-54 U.S . CorWofEngineers 5 8 NW¼ Dom. 
25 A5839 5548 3995A 2- 20-6 1 Kingston ater Users Corp. 100 160 W½NW Municipal Supply 

T. 28 N., R. 1 E.W .M. 

12 A5189 4873 10-21-58 30 30.6 Govt. Lot 4 Group Dom . 

T. 28 N ., R. 2 E.W.M. 

32 A6463 9-6-62 Cl iff-side Development Co . 40 64 Govt. Lot 3 Com. Dom . 

DNR-00004010 
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APPENDIX D 

App endix D lists all valid surface-water fi li ngs In the 
study area as of January 1, 1963. Cancelled permits and 
rejected applications are not listed since it is assumed no 
divers ions are taking place under them. 

All of the rights are tabulated by drainage basin and 
each drainage is listed by name in ascending order according 
to its stream number (p. ) . The stream numbers fol low each 
basin or drainage name in parentheses, however, no numbers 
were assigned to small springs and other poorly defined drain-
ages. 

The first three columns of the tabulation refer to the 
application , permit, and cert i ficate numbers of a particular 
right. The absence of a number in a column indicates that an 
application has not yet progressed to permit status or has not 
been perfected to certificate. 

The priority column indicates the date upon which the 
application was received; thus determining its priority relative 
to other rights which may affect or be affected by it. 

The source column lists the specific body of water from 
which the diversion is made. 

Th e next column, "Name," refers to the name of the 
applicant, permittee, or original holder of the certificate, and 
does not necessarily refer to the present holder of the right or 
owner of the land. Once a certificate of water right is issued, 
it becomes appurtenant to the land, and the Divis ion of Water 
Resources does not retain records of changes of ownership. 

The total quantity column li sts the amount of water in 
cubic feet per second which may be diverted under a specific 
right. Storage capacity is shown in acre-feet. 

Th e location of point of diversion column indicates the 
township, range, smallest recorded sub-division, and section 
in which the diversion point is situated. 

Th e use and quantity column shows a breakdown of 
specific uses under each right, that portion of the total al low ­
ab le diversion allocated to each use in cubic feet per second 
and, in the case of irrigation, the number of acres involved 
when known . In each case the quantity allowed for a specific 
use is listed in parentheses following the use. If the same 
quanti ty is used for both consumptive and non-consumptive 
uses, the consumptive uses are given preference and th e 
remainder, if any, is assigned to the non-consumptive uses. 
Thu s in every case , the sum of the quantities for all uses 
will equa l the total quantity appropriated . No quantity break­
down is indicated when a right was issued for a sing le use, or 
whei-e a tota l diversion of O .01 cfs or less was involved for 
two or more consumpt ive uses, unl ess such a divis ion was 
specified in the right. Th e following abbreviations are used 
in this column. 

Ac. -------------------- Acres 
Com. Dom. ------------- Community Domest ic 
Group Dom. ------------- Group Domestic 
F ire Pra t. -------------- Fire Protection 
Fish ------------------- Fish Propagation 
Ind. ------------------- Indu strial 
Irr. -------------------- Irrigation 
Wi Id ------------------- Wildlife 

The use of water under a permit or certificate is often 
restricted or contro l led by various special prov isions. These 
provisions, if any, are li sted in the proviso column according 
to the following abbreviations: 

S - - Screening-Diversion intake sha l l be tightly scre­
ened at all times with wire having a mesh open­
ing not greater than O .125 (1/8) inch. 

D - - No Dam-No dam shal I be constructed in connect­
ion with U1is diversion. 

F - - Low Flow-Al I diversion shal I cease when the 
flow of stream in question falls below a specified 
amount, either as measured directly below the 
point of diversion or other particular po int. 

A - - Supplemental (Additional) Right-The total annual 
diversion under the permit or cert i ficate in ques­
tion shall not exceed a specified volumetric 
amount less any amount diverted under previous 
rights appurtenant to the same system. 

B - - Pond s Outs ide Stream Channel - No ponds are to 
be constructed in the normal stream channel. 

L - - Fish Passage Facil i ties-A fish passage facility 
is to be incorporated in the structure as spec i -
fied by the Departments of Fish and Game to 
al low passage of migratory Fi sh. 

0 - - Outlet-An outlet is to be i ncorporated in the con­
struct ion to permit a minimum flow to by-pass the 
system. 

P - - Pollution-It should be noted that use of the 
waters appropriated under this application will 
be largely non-consumptive and al l or a portion 
of the diverted quantity will be returned to th i s 
source of supply or other public waters . Under 
the State's Pollution Contro l Law, as amended 
by Chapter 71, Laws of 19 55, any person who 
conducts a commercial or industrial operation of 
any type which results in the disposal of solid or 
liquid waste material into the waters of the state 
shall procure a permit from the Pollution Control 
Comm issi on before dispos ing of such waste 
material. In view of this prov isi on, the appli­
cant is advised to contact the Pollution Control 
Comm ission, Olympia; with regard to the need 
for comp li ance with Ui i s portion of the act . 

C - - Other Provis ions-

DNR-00004011 



APPENDIX D 

SURFACE-WATER RIGHTS ON RECORD WITH THE DIVISION OF WATER RESOURCES 

AS OF JANUARY 1, 1963 

Total location of 
App. Permit Cert. Priority Source Nome Quantity Point of Diversion Use and Quantity Proviso 

(ck) (T. R. Subdivision Sec.) (ck) 

KITSAP PENINSULA 

Unnamed Stream T ributorr Lrnch Cove (3) 

5546 3543 2117 8-5-41 Unnamed stream 0.01 23/ lW swsw 32 Dom , 
63B5 4121 2279 4- 18-45 Unnamed stream 0.03 23/ lW SWSE 32 Dom. & Gorden Irr. 

10400 7817 5112 6-5-51 Unnamed stream 0.02 23/ lW SESW 32 Dom. S, D 

Sweetwater Creek Tributorr Li'.nch Cove (4) 

4200 2355 1805 2-14-36 Sweetwater Creek Meson Co. School Dist. No. 45 0.13 23/ l W NWSE 32 Dom. (0.01) & lrT. l Ac. (0 . 02)., Fire 

23/ lW 
1\-ot, (0.10) 

5545 3542 2116 8-5-41 Sweetwater Creek 0,02 NWSW 32 Dom. (0,01) & In-. 2 Ac. (0.01) 
5562 3643 4830 8- 22-41 Sweetwater Creek 0.25 23/ l W NESW 32 Fish propagation 
6831 4505 2651 1-3-46 Sweetwater Creek Beorcct Water Corp. 0.08 23/ l W NWSE 32 Com. Dom. & Fire Prat. 

Certificate of Change 408 Beorcot Water Corp. 
473 Beorcat Water Corp. l> 
563 Corp. "C 

14679 11016 7276 2- 26-58 Sweetwater Creek 0.50 23/ lW NWSW 32 Duck ponds (0.43) & Irr. 7 Ac. (0.07) "C 
rn 
z 

Unnamed Tributary of Union River Estuary (6) 
0 

x 
10857 7979 5167 11-2-51 Unnamed spring Belfoir Water Company 0.05 23/ lW NENE 32 Com. Dom. 
13589 10228 6789 9-9-55 Unnamed spring 0.01 23/ lW NWNE 32 Dom, 
5015 3479 1840' 11-7-39 Unnamed sfTeom 0.05 23/ l W SESE 29 Com. Dom, 

Union River Droina~e (7) 

Union River Tributa!)'. lz:nch Cove 

2599 2235 2509 5-22-29 We$t Fork of Union River City of Bremerton 10.00 24/ lW SWNE 34 Municipal supply 
R4178 R144 2793 11-25-35 Union River City of Bremerton 1200 o.f. 24/ lW SESE 35 Municipal supply 

5230 3539 2626 8-13-40 Union River 1.02 23/ lW SWNW 16 Dom, (0.01), operation of current whee l 

5270 3 162 1836 9-27-40 Un ion River 0.01 23/ lW Govt. Lot 2 
(1.00) & Irr, 2 Ac . (0.01) 

3 Dom. & Garden Irr . 2 Ac. 
9647 7 141 3999 6- 1-50 Union River 0.01 23/ lW SWNW 16 Dom . 

Certificate of Change 562 
23/ lW 9786 7198 5745 7-24-50 Union River 0.01 NWSE 20 lrT . I Ac. 

13552 10752 6945 8-12-55 Union River City of Bremerton 25.00 24/ lW SWNE 34 Municipa l $upply 
R13553 R210 6945 8-12-55 Union River City of Bremerton 4000 0, f. 24/ lW SW 26 /11\unicipal supply 

SE 27 
14038 10672 7295 8-21-56 Union River & unnamed 0.17 23/ lW SESW & 20 Dom. (0,01) & Irr. 17 Ac. (0. 16) S, D, F 

spring SWSE 
14517 10995 9-24- 57 Union River 0.06 23/ lW NWSE 20 Dom. (0.01) & Irr. 6 Ac. (0.05) S, F 
16896 12524 9-12-61 Union River 0.025 23/ lW NENW 16 Dom , (0.01) & Irr, 1! Ac. (0.015) S, D, F 

Unnamed Stre am Tributa!)'.: Union Rive r 

1763 1211 1311 6-24-26 Unnamed stream 0.02 23/ lW NESE 29 Dom . (0 . 01) & Irr. (0.01) 
5015 3479 1840 11-7-39 Unnamed stream North Be/fair Community Water Ca. 0.25 23/ lW swsw 28 Cam. Dom. I\) 

Certificate of Change 692 North Belfair Community Water Co. \,) 
\,) 

*Certificate in error, change required. 

DNR-00004012 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)
(b) (6)

(b) (6)



"' Toto! Locotion of \,) 

Appl. Permit Cert. Priority Source Nome Qucntity Point of Diversion Use and Quantity Proviso A 
(els) (T. R. Subdivision Sec.) (els) 

KITSAP PE NINSULA :E 
Unnamed Stream Tributary Union River - Continued 

)> 
--t ,,, 

5704 3593 2347 5- 28- 42 Unnamed stream 0.10 23/lW NWSW 28 Group Dom . ::0 

Certi ficote of Change 61 1 ::0 
7635 5081 3402 2-13- 47 Unnamed stTeam North Be l fair Commun ity Water Co. 0.15 23/lW swsw 28 Com. Dom. ,,, 

Certificate of Chonge 691 North Se lfo ir Community Water Co . V> 
0 
C 
::0 

Unnamed Brook Tributary Union River C) ,,, 
1515 674 2021 10-1 4- 25 Unnamed brook 0.03 23/ l W SWNE 29 Dom. (0.01) & Irr . 2 Ac. (0 . 02) 

V> 

4250 23 11 5378 7-11-36 Unnamed brook 0. 10 23/lW swsw 21 Fish pond & Irr. 10 Ac. )> 
:z 4251 2312 1085 7-13 -36 Unnamed spr ing 0. 05 23/lW NWSW 21 Dom. (0.0 1) & Irr. 3 Ac. (0 . 04) C, 

5796 3684 2443 2- 26-42 Unnamed b-ooklet 0.02 23/IW NESW 21 Dom . (0. 01) & Irr. 2 Ac. (0. 01) Cl 12417 9224 5974 6-1 8-53 Unnamed brook let 0.01 23/lW NWSW 21 Dom. S, D ,.,, 
12418 9225 5975 6-18- 53 Unnamed brooklet 0. 01 23/lW NWSW 21 Dom, S, D 0 

r 
0 

Unnamed Stream Tributary Union River Cl 
-< 

4778 2740 1792 4- 11 -39 Unnamed stream 0. 15 23/l W SESW 20 Irr. 15Ac. 0 

9783 7197 4082 7-21 - 50 Unnamed stream 0.01 23/ lW NESW 20 Dom. 
,, 

11018 8022 5570 2-4- 52 Unnamed lake 0.1 8 23/l W N ESW 20 Irr. 18Ac. --t 
:r 

15363 11 358 7562 3- 27- 59 Unnamed stream 0. 01 23/ l W SW 20 Dom . ,,, 
:,<; 

Unnomed Brook le t Tributary Union River --t 
V> 

11730 8511 5236 10-2- 52 Unnamed spring 0. 10 23/l W SWNW 2 1 Irr. 15Ac. 
)> 
-u 
-u ,,, 

Unnamed Stream Tributa~ Union River :z 

23/ lW Ni NW 
:z 

12896 9786 5-4-54 Unnamed spring & stream 0.09 20 Stock, Dom. (0.01) & Irr . 8 Ac.(0.08) V> 
13069 9791 6886 8-9-54 Unnamed stream 0.03 23/lW NENW 20 Dom. (0.01) & Irr. 2 Ac. (0.02) C 

r 
)> 

Unnamed Draino~e Ditch Tributory Union River )> 
:z 

12380 9138 5954 6-1 -53 Dra inage ditch  0.40 23/lW 
C, 

NENE 20 Irr. 40 Ac. S, D 
C) ,.,, 
::0 

Courtney Creek Tributary Union River --t 
~ 

4310 2371 1863 11-4-36 Unnamed spring  et al 0. 03 23/ lW SESW 17 Dom. :z 
17536 12889 9-21-62 Courtney Creek 0. 01 23/l W NWNE 20 Dom. S, D )> 

C, 
'-

Unnamed Stream Tributary Union River 
)> 
C) ,.,, 

6128 3992 3086 8-26-44 Unnamed streom 0.01 23/ lW NESE 17 Dom. z 
--t 

vi 
Unnamed Creek Tributary Union River r 

)> 

9482 7155 3-24-50 Unnamed spring 0.01 ~t~l~ SENE 17 Dom . :z 
C, 

9624 7089 4333 5-22-50 Unnamed creek 0. 01 SENE 17 Dom. V> 

DNR-00004013 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnamed Stream Tributorl Union River 

2199 1118 513 11-15-27 U,nomed stream 0.32 23/ lW NWNW 16 Dom. (0.01) & Irr . 23 Ac. (0.3 1) 
7004 4889 2829 3- 27-46 Unnamed stream 0.01 23/ l W NWNW 16 Dom, 

Unnamed Brook Tributorr Union River 

5022 2950 1868 11-14-39 Unnamed brook 0.03 23/l W SESW 9 Dom. (0.01)& Ire . 3 Ac., lown & 
gorden (0. 02) 

6381 4138 3065 4-11 - 45 Unnamed brook 0 . 005 23/ lW SESW 9 Dom. 
7897 5269 4455 6-20-47 U,nomed brook 0.02 23/ lW SESW 9 Dom . (0.01) & Irr. 2 Ac. (0 . 01) s 

17348 6-18-62 Unnamed spring 0.01 23/ lW SWSW 9 Dom. 

Beer Creek Tributorl'.: Union River 

2974 1580 7 17 5-5-30 Beer Creek 0.03 23/ lW SESE 9 Dom . 
4186 2270 1133 12-31-35 Beer Creek 1. 11 23/ l W SESE 9 Trout pond , hatchery (1.10) & Dom.(0.01) 
4431 3085 3056 6-24-37 Beer Creek 0.02 23/ lW SESE 9 Dom. (0. 01) & Irr. 1 Ac. (0.01) 
6000 3869 2708 4-13-44 Beer Creek 0.02 23/ lW NWSE 9 Dom. (0.01) & Irr. 1½ Ac. (0.01) 
6462 4327 2438 5-31 - 45 Beer Creek 0. 005 23/lW NWSE 9 Dom. s 
6463 4198 2331 5-31 - 45 Bear Creek 0.005 23/ lW NWSE 9 Dom. s 
6464 4334 3323 5-31-45 Bear Creek 0.005 23/ lW NWSE 9 Dom . s 
6465 4199 2317 5-31-45 Bear Creek 0.01 23/ lW NWSE 9 Dom. s 
6466 4335 3585 5-31-45 Beor Creek 0.005 23/ lW NWSE 9 Dom. s 
6467 4194 2436 5-31-45 Bear Creek 0.01 23/ l W 5WSE 9 Dom. s 
6468 4186 2322 5-31 - 45 Bear Creek 0.005 23/ lW SWSE 9 Dom . s 
6469 4153 2292 5-31-45 Bear Creek 0.005 23/ !W NWSE 9 Dom. s 

)> 
"O 

Unnamed Stream Tributary Union River "O 
n, 

5506 3401 1747 7-12-41 Unnamed stream 0.01 23/ lW NWSW 11 Dom. & Stock 2 
0 5695 3670 1957 5-6-42 Unnamed stream U.S . Army Engineers 0.20 23/l W NWSW 11 Dom. (0.01) & Airfield Use (0. 19) x 

Unnamed Brooklet Tributo2: Union River 

5954 3841 2406 2-2-44 Unnomed brook le t 0.01 23/ l W NENE 9 Dom . 
6033 4260 2481 5-22-44 Unnomed brooklet 0.01 23/ lW NENE 9 Dom. 

Unnamed Se:ina Tributarr Union River 

8757 6447 3616 4-15-49 Unnamed :spring 0.01 23/ lW SESE Dom. 

East Fork Union River Tributorl Union River 

10111 7314 5722 2-6-51 Unnamed spring 0.15 23/lW SENE Irr . 15 Ac . 

Unnamed Stream Tributo!)'.'. Union River 

8451 5740 3856 6-4-48 Unnamed stream 0.04 23/lW NWSW 3 Dom. (0.01) & Irr. 4 Ac. (0.03) 
10226 7940 5613 4-5-51 Unnamed drainage ditch 0.10 23/lW SWNW 3 Irr . 12 Ac. 

Lesco Creek Tributorr Union River 

2598 2234 2222 5-22-29 East Fork Union River" City of Bremerton 5.00 24/lW NWSW 35 Municipal supply 
5013 3080 1556 11-7-39 Unnamed stream 0.01 24/ lW NWSW 35 Dom. 
5045 31 10 1450 12-26-39 Unnamed stream 0.025 24/lW NESW 35 Group Dom. 
9554 7156 4633 4-24-50 Unnomed stream 0.01 24/IW SENW 35 Dom . s 

13129 9781 6398 9-16-54 Unnomed stream 0.005 24/ lW NESW 35 Dom. S, D N 
I,) 

*Certificate in error, change required. 
l1l 

DNR-00004014 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



N 
Totol Location of vl 

Appl. Permit Cert. Priority Source Nome Ouontity Po int of Diversion Use and Quantity Proviso 0-

(els) (T . R. Subd ivision Sec.) (cfs) 

KITSAP PENINSUlA ::E 
)> 
-f 

Hazel Creek Tributary Union River fT1 
;;,:, 

16566 12369 3-8-61 Hazel Creek 0. 10 23/lW Govt. Lot 4 Dom. (0.02) & Beout;fkot;on (0.08) S, L ;;,:, 

9888 7367 5758 9-11-50 Unnamed swamp 0.22 23/lW SENW Irr. 22 Ac . fT1 
(/) 

0 
C: 

Unnamed Dra inages Tributary Lynch Cove (10 & 11) ;;,:, 
n 

13958 10542 7178 7-2-56 Unnamed sp-ing & pond Be lfoir Sand and Gravel 0.60 23/ lW SWSE 30 Dom. (0.01) & Grove l Wcshing (0.59) 
fT1 
(/) 

)> 

Mission Creek Droinos!e Tributorl'.: Hood Canal (12) 
2 
0 

24/ lW 
C') 

9718 6-23-50 Mission Creek Ci ty of Bremerton 5. 00 NW 32 Municipa l supply fT1 
9875 7815 9-7-50 Mission Creek 0.51 23/2W NESW 36 Dom. (0.01) & foh Ponds (0.50) S, D, F, B 0 

13584 10235 9-2-55 Unnamed springs 0.0 1 23/ 2W NESW 36 Dom. r 
0 16770 12439 8572 7-10-61 l.Jnnomed spring 0. 01 23/ lW NWSW 30 Dom. C') 

-< 
Little M ission Creek Tributar~ Hood Canal (13) 

0 
-rt 

1704 705 158 5-5-26 Little Mission Cree k 0.20 23/ 2W SESE 35 Dom. (0. 01), f;sh Pond (0.09) & Irr. 10 
-f 
:c 

Ac. (0 .10) fT1 
1704 705 159 5-5-26 li ttle Mission Creek 0.20 23/2W SESE 35 Dom. (0.0 1) & Irr . 10 Ac. (0. 19) ;>; 
6178 3971 9-28-44 Little Mission Cree k 0.02 23/2W SESE 35 Dom. (0.01 ) & Irr. 2 Ac. (0.01 ) s -f 
8752 5998 3393 4-11-49 Unnamed spring 0.02 23/2W SESW 36 Dom. F (/) 

11028 8108 6527 2-6-52 Unnamed spring 0.02 23/2W SESW 36 Dom. (0.01) & Irr. 2 Ac. (0.01) )> 
13684 10231 6816 12-16-55 Unnamed spring 0. 02 23/2W SESW 36 Dom. " " fT1 

Unnamed Springs Tr ibutary Hood Canol 2 
z 

15521 11505 7649 6-1 5- 59 Unnamed springs 0.01 22/2W Govt. Lot 2 Dom. (/) 

C 
r 

Unnomed Stream Tributary Hood Conal(14) 
)> 

)> 

22/2W 
2 

4442 2503 1507 7- 28-37 Uinomed stream 0.01 Govt. Lot 2 Dom, 0 
n 
fT1 

Johnson Creek Tributary Hood Canal (1 5) ;;,:, 
-f 

4641 2634 11 63 9-30-38 Johnson Creek Johnson Creek Water Users Associotion 0. 10 22/2W Govt. Lot 2 2 Com . Dom. s ~ 
7027 4747 2684 4- 4-46 Johnson Creek et al 0.02 22/2W SENW 2 Dom, s 2 

)> 
0 

Unnamed Se:ina Tribute!)'. Hood Conol 
c.... 
)> 
n 

16194 11 931 8086 7-2 1-60 Unnamed spring 0.01 22/2W Govt. Lot 3 2 Dom. fT1 
2 
-f 

Unnamed Stream Tributary Hood Canal (16) ui 
r 

3765 1976 665 12-10-32 Unnamed stream 0.01 22/2W Govt. Let 3 Dom . & Irr.I Ac. )> 
2 

3780 2062 754 1-30-33 Unnamed stream 0. 01 22/ 2W Govt. Lot 3 Dom. & Irr. 1 Ac. 0 
(/) 

DNR-00004015 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnamed Stream Tributorl Hood Canal (17) 

7146 4657 3168 5- 20-46 Unnamed stream 0.005 22/2W Govt . lot 4 2 Dom. 
14896 11175 7484 7-3-58 Unnamed stream 0.005 22/2W Govt. Lot 4 2 Dom. 

15073 11168 8035 9-10-58 Unnamed S?"ing 0 . 005 22/ 2W Govt;- Lot 4 2 Dom. 

Stimson Creek Tributa!:X Hood Canal (18) 

6392 4215 3618 4- 23-45 Unnamed spring Pleasant Cove Water Associat ion 0.25 22/2W SWSE Com. Dom. S, L 
Certificate of Change 432 Pleasant Cove Water Association 

Unnamed Se:in~s Tdbutort Hood Canal (19 & 20) 

16861 12503 8- 23-61 Unnamed springs Broodview Beach Tracts 0.50 22/2W Govt. Lot 4 10 Com . Dom. 

Unnamed Streom Tributorz'. Hood Canel (21) 

11781 8704 5677 10-22-52 Unnamed stream 0.03 22/ 2W SENE Dom. 

Unnamed Stream Tributa!:z'. Hood Canal (23} 

11484 8339 4940 6- 26-52 Unnamed stream 0. 01 22/2W NWSE 9 Irr. I Ac . S, D 

Unnamed Sf!:ing Tributort Hood Canal 

5614 3487 2611 11-17-41 Unnamed spring Clifton Beach Tracts Coop . Water 0 . 05 22.2W NWSE 9 Group Dom. )> 
Association "O 

"O 
rn 

Unnamed Stream Tributorz'. Hood Canal (24) 
2 
c:, 

5322 3288 2622 12- 24- 40 Unnamed stream Clifton Beach Tracts Coop. Water 0.02 22/ 2W NESW 9 Group Dom. 
x 

Association 
5440 3454 1794 5-1-41 Unnamed stream et a l 0. 02 22/ 2W NESW 9 Dom. 

Unnamed Serin§l Tributorz'. Hood Canal (26) 

6094 3894 2488 8-4- 44 Unnamed spr ing 0. 02 22/ 2W Govt. Lot 1 17 Dom. (0.0 1) & Irr . 2 Ac . (0.01) 

Unnamed Stream Tributorz'. Hood Canal (27} 

6388 4125 2489 4-19-45 Unnamed stream 0.01 22/ 2W Govt . Lot 1 17 Dom. & Irr 2 Ac. 

Unnamed Stream Tributor~ Hood Cano/ (28) 

5445 3348 2169 5-3-4 1 Unnamed stream 0. 01 22/ 2W Govt. Lot 1 17 Dom. 
5528 3430 1956 7-25-41 Unnamed springs 0. 005 22/ 2W Govt. lot 2 17 Dom. 
5539 3395 2 169 8-4-41 Unnamed stream 0.01 22/ 2W Govt. lot 1 17 Dom. 

13287 9916 6181 2-1 4- 55 Unnamed spr ing 0.01 22/ 2W Govt. Lot 2 17 Dom. 

Unnamed Se:inl] Tributarz'. Hood Canal 

6095 3906 2627 8-4-44 Unnamed spring   0.01 22/ 2W Govt. Lot 2 17 Dom . & Gorden Irr. 

Unnamed Stream Dra ino2e Tributor):'. Hood Canal (29) 

15939 11901 8303 3- 9-60 Unnamed spring , e t al 0. 003 22/ 2W Govt. Lot 2 17 Dam. l\l 
\,.) ...., 

DNR-00004016 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)



KITSAP P!'NINSULA 

Irr. 1 

Urmcmed Spring T r!l:rutory Hood Co:ool 

Unn:omed Spring T dbutory Hood Ca:n:oi 

DNR-00004017 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Tohuya River Drairiage (44) 

Tohuyc Rh,ur Tributory Hood Conol 

DNR-00004018 

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Toto! Location of 
Appl. Permit Cert . Priority Source Nome Quanti ty Point of Diversion Use and Quantity Proviso N 

(cfs) ( T. R. Subdivision Sec .) (cf,) .I> 
0 

i< ITSAP PEN INSU LA 

~ 
l> 

Unnomed Spring Mbutory Hood Conol (49) -i 
rn 

8503 6485 7- 7-48 Unnamed spr ing, Holl & Great Bend Wa terfront Tracts, Inc. 0.16 22/3W Govt. Lot 4 28 Group Dom . S, D, F 
;o 

Hoddy Creeks* swsw 2.1 ;o 
rn 
V> 
0 

Holl Creek T,;butory Hood Conol (50) C 
;o 

8503 6485 7-7-48 Unnamed spr ing, Holl & Gre e t Bend Worerfront Tracts , Inc. 0.16 22/ 3W Govt. Lot 4 28 Group Dom . S, D, F 
(") 
rn 

Hoddy Creeks* swsw 21 V> 
17498 8-30-62 Ho ll Creek & 2 unnamed 0. 05 22/3W SWSW 21 Group Dom. l> 

springs z 
0 
C) 

Hoddy Creek Tdbutory Hood Cono l (52) rn 
0 

8503 6485 7-7-48 Unnamed spr ing, Ho ll & Great Bend Waterfront Tracts , Inc . 0.16 22/3W Govt. Lot 4 28 Group Dom. S, D, F r 
0 Hoddy Creeks• swsw 21 C) 

10451 7600 4503 6-29-5 1 Unnamed spring 0. 01 22/3W swsw 21 Dom . -< 
0 .,, 

Unnamed Stream Tributorr Hood Canal (53) -i 
:i: 

8301 5689 6770 3-29- 48 Unnamed springs 0.1 5 22/3W Govt. Lot I 20 Group Dom. rn 
~ 

Unnamed Serin~s T ributorl Hood Canal 
-i 
V> 
l> 

17457 12879 8-14-62 Unnamed spring 0.02 22/3W Govt . Lot 2 20 Dom. -0 

17500 12872 8652 9-5-62 Unnamed spring 0.01 22/ 3W SWSE 20 Dom . -0 
rn 
~ 

Foy Creek Tributary Hood Conol (54) z 
V> 

8504 6486 7-7-48 Fo y Creek & 5 unnamed Great Bend Waterfron t Tracts, Inc. 0.07 22/3W Govt. Lot 2 20 Group Dom . 
C 
r 

spr ings )> 
17422 12926 7-27-62 Unnamed spring 0. 01 22/3W Govt. Lot 2 20 Dom . )> 
17456 12870 8651 8- 14-62 Unnamed spring 0.01 22/3W Govt. Lot 2 20 Dom. z 
17499 8-30- 62 Foy Creek & unnamed 0.01 22/3W SWSE 20 Dom. C 

spdngs c-: 
rn 
::0 

Unnamed Sp-ing Tributary Hood Canal --i 
~ 

17527 12875 8663 9-20-62 Unnamed spring   0 . 01 22/ 3W SESW 20 Dom. s. z 
)> 
0 
c.... 

Unnamed Sp-ing Tributary Hood Canal l> 
(") 

17455 12921 8-1 4-62 Unnamed spr ing   0.01 22/3W SESW 20 Dom . s. m 
z 
-i 

Brown 1s Creek Tributary Hood Canel (55) vi 
r 

8505 6487 7-7-48 Brown's Creek Great Bend Waterfront Trocts, Inc. 0. 10 22/3W SESW 20 Group Dom. D, F 
)> 
z 
0 
V> 

Unnamed Sp-in~ Tributary Hood Cana l 

17310 12923 5-25-62 Unnamed spring 0. 005 22/3W swsw 20 Dom. 
17459 12853 8643 8- 16-62 Unnamed spring 0. 01 22/3W swsw 20 Dom . 
17658 12-19-62 Uinamed spring 0.005 22/ 3W SWSW 20 Dom . 

DNR-00004019 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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b
) 
(
6
)

(
b
) 
(
6
)(b) (6)



Unnamed Spring Tributorz: Hood Conol 

17423 12848 7-30-62 Unnamed spring  0.01 22/3W NWNW 29 Dom. 

West Creek Tributori'. Hood Canal (57) 

8506 6488 7-7- 48 West Creek Great Bend Waterfront Tracts, Inc. 0 . 03 22/3W swsw 20 Group Dom. 

Nanez: Creek Tributari'. Hood Canal (58) 

10426 7756 4545 6-18-51 Nancy Creek   0.01 22/3W SWSE 19 Dom . 

Unnomed StTeom Tributori'. Hood Conol {61) 

4148 2287 1206 9-7-35 Unnamed stream  0.01 22/3W Govt. Lot 4 18 Dom . 

Ro lph Creek Tributocl Hood Canal (62) 

4438 2955 8561 7- 17-37 Rolph {Cougar) Creek  0.05 22/3W Govt. Lot 2 7 Dom. (0.01) & Irr. 5Ac. (0.04) 

Sonnie Creek Triburori'. Hood Conal {63) 

4439 2956 7-17-37 Bonnie Creek 0.05 22/3W Govt. l.ct3 7 Dom. (0.01) & Ice . 5Ac. (0 .04) 

Unnamed Stream Tributori'. Hood Canel {64) 

3042 2051 724 7-11-30 Unnamed stream 0.05 22/3W NWNW 8 Dom . & Irr. !own & garden l> 
"ti 

14657 11050 8405 2-6- 58 Robbins Loke & unnamed Mt . Rainier Council Boy Scouts of 0.20 22/3W SENE 5 Comp, Dom. "ti 
springs America 22/ 3W NWNW 8 rT1 

z 
CJ 

Unnamed Stream Tributorz: Dewatto Bo>_: {67) x 
11401 8453 5030 5-28-52 Unnamed stream  0.01 23/3',\ Govt. Lot 5 28 Dom. S, D 

Dewotto Creek Tributo2: Dewatto Boz: (70) 

5423 3324 1822 4-21-41 Unnamed stream 0.03 23/3W SENW 23 Dom. (0.01) & Gorden Irr. 2 Ac . {0.02) s 
6027 3873 3842 5-1 2-44 Unnamed stream 0.30 23/2W SWSE 6 Dom. (0.01) & Irr. 30 Ac . (0. 29) S, F 

Unnamed Stream Tributarz: Hood Canal (82) 

7642 5475 6123 2-17-47 Unnamed stream 0.10 23/3W Govt. Lot 4 2 Dom. (0 . 02), fol, & Power (0. 08) s 
12618 12420 10-16-53 Unnamed .stream 0.1 0 23/3W Govt. Lot 5 2 Com. Dom. S, D 

W¼SE 

Unnamed Srream Tributorz: Hood Canal (85) 

7978 5527 3173 8-1 2-47 Unnamed stream   0.25 24/3W Govt·. Lot 3 35 Power (0.24) & Dom. (0.01) 

Unnamed Stream Tributor>_: Hood Canel (93) 

17381 12788 7- 2-62 Unnamed spring   0.10 24/2W Govt. Lot 3 19 Group Dom. 

Unnamed Stream Tributarr Hood Canal (94) 

13046 9795 6062 7-29-54 Unnamed spring 0.01 24/2W Govt. Lot 2 19 Dom. 

"' * Diversion allowed from Unnamed spring, Holl Creek and Hoddy Creek, total not to exceed 0. 16 cfs . 
.i,. 
I-' 
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I\J 

Toto I Location of 
.r,. 
I\J 

Appl . Permi t Cert. Priority Sou,a, Nome Quantity Point of Diversion Use ond Quantity Proviso 
(cfs) (T. R. Subdivision Sec. ) (cfs) 

KITSAP PENINSULA ~ 
)> 
-I 
m 

Thomas Creek Tdbutory Hood Canal (95) 
;;o 
;;o 

2471 1283 338 12-4-28 Uinomed stream   0.01 24/2W Govt. Lot 2 19 Dom. m 
(/) 

0 
C 

Nellito Creek Tributory Hood Canal (103) ;;o 
("') 

1578 9- 19-33 Nellito Creek 0.02 24/2W SWNE 9 Irr. 1 Ac. (0.01) & Dom. (0.01) 
m 

3385 2330 (/) 

16837 12530 8390 8-9-61 Nellito Creek & unnamed 0.15 24/2W SENE 9 Com. Dom . )> 
springs z 

CJ 
G) 

Boya, Creek Tributary Hood Cono l (11 1) m 
0 

7438 5009 3154 9-1 6- 46 Unnamed stream   0.02 24/2W Govt. Lot 1 3 Irr. 2 Ac. (0.01) & Dom. (0 . 01) r 
0 
G) 

-< 
Unnamed Stream Tr ibuta ry Seebeck Boy (115) 0 ,, 

14973 11144 7457 8- 6-58 Unnamed spring  0.01 25/ l W NE 30 Dom. -I 
I 
m 

Seebeck Creek Tributary Seebeck Boy (11n ;;,;: 

10455 7641 6649 7-2-51 Unnamed spring 0 . 01 25/l W NENW 29 Dom. S, D 
:::::j 
(/) 

12171 9065 6541 3-18-53 Seebeck Creek 0.02 25/l W NENW 29 Irr. 2 Ac . S, D )> 

12718 9677 6370 1-12-54 Unnamed spring 0.02 25/ l W N½SW 29 Dom. (0.01) & Irr. 1 Ac. (0.01) "O 

"O 
m 

Unnamed Stream Trlbutory Seebeck Boy (118) ~ 
z 

10445 7831 6389 6-27-51 Unnamed stream 0.02 25/l W Govt. Lot 5 20 Dom. (0.01) & Fish Pond (0.01) S, D (/) 

C 
10453 7933 4645 7-2-51 Ulnomed stream 0.01 25/lW Govt. Lot 5 20 Irr. 5Ac, S, D r 

)> 

Unnamed Spring Tributary Seebeck Bey 
)> 
z 
CJ 

9404 7036 5202 2- 21-50 Unnamed spring  0.01 25/lW Govt. Lot 2 21 Dom. ("') 
m 
;;o 

U,nomed S17in9 Tributary Hood Canal -I 
!'. 

8959 6250 5504 8-3-49 Unnamed spring 0.01 25/IW Govt. Lot 1 16 Dom. z 
Certificate of Change 638 )> 

CJ 
<... 

► Big Beef Cree k Tributary Big Beef Harbor (121) ("') 
m 

6569 4537 2544 8-2-45 Unnamed stream 0 . 06 25/lW swsw 23 Power (ram) (0.05) & Dom. (0.01) z 
-I 

16932 12622 9-26-61 Sig Beef Creek Symington of Seattle 5.00 24/l W mt 5 Recreof'ion & Beoutificotion C 
vi R16933 9-26-61 Big Beef Creek Symington of Seattle 800 a. f. 24/l W s Recreation &. Beoutificotion C 

17242 12715 4-1 9-62 Unnamed stream 0.05 24/lW NESE 4 Com. Dom. s r 
)> 
z 
CJ 

Se:ing Creek Tributc.-y Bi2 Beef Harbor (122) (/) 

12723 9993 7267 1-13-54 Spring Creek 0.50 25/lW NENE 22 Fish Prop. 
Govt. Lot 5 15 

DNR-00004021 
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b
) 
(
6
)
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John$0n Creek Tributory Hood Conol (123) 

3494 1833 841 8-28-31 Johnson Creek 0.25 25/ IW SW¾ & Govt. 14 Fish Prop . Ponds 
Certificote of Change 429 Lot I 

14069 10993 7522 9-7- 56 Unnamed sp-ings 0.01 25/ lW Govt. Lot 2 14 Dom . 

Anderson Creek Tributo~ Hood Conol (124) 

9781 7042 6nl 7-21-50 Unnamed pond 0.15 25/ IW NENW 13 Irr. 15Ac. 

Unnamed Stream Tributary Hood Conol (125) 

7369 5131 8-7- 46 Unnamed spring  0.04 25/ lW Govt. Lot 4 12 Dom. (0. 01) & Irr. 4.5 Ac. (0.03) 

Unnamed Stream Tribute~ Hood Conol (128) 

5713 3570 1895 6- 16- 42 Unnamed stream  0.05 25/ lW SESE Dom. (0.01) , Power (0.03), & Irr. 2 Ac. 
(0.01) 

Unnamed Stream Tribute~ Hood Canal (131) 

4818 2n6 1360 5- 9-39 Unnamed stream 0. 01 26/ IW SESE 36 Dom. & Irr . 1 Ac. 

Unnomed Streom Tributo~ Hood Conol (132) 

4495 2540 1225 2- 4-38 Unnamed stTeam  0.05 26/ lW NESE 36 Dom. (0.01) & Irr. 1 Ac. (0.04) 

)> 
Unnamed StTeam Tributory Hood Canal (135} ""Cl 

""Cl 

4242 2352 994 6-24-36 Unnamed stream  0.01 26/ lE SESW 18 Dom. & Irr, 4 Ac. rn 
2 
Cl 

Unnomed Streom Tributorr Hood Conol (137) 
x 

5337 3259 1m 1-23-41 Unnamed stTeom    0.03 26/ IE Govt. Lot 5 18 Dom. (0.02) & Irr. ½ Ac . (0.01) 

Unnomed Tributorr Hood Cono l (143) 

15425 11 485 m9 4-28-59 Pond in unnamed stream 0.02 26/ IE NWSW 4 Irr, 2 Ac. 
15794 11719 m6 12-9-59 Unnamed stTe om 0.01 26/ IE Govt. Lot 1 5 Dom. S, D 

Jume-Off Cree k Tributo~ Hood Conol (146) 

3565 1925 708 11-27-31 Jump-Off Creek 0. 01 27/ lE Govt . Lot 1 27 Irr. 2Ac. & Dom. 
12729 9513 5755 1-20-54 Jump-Off Creek 0.50 27/ IE NWSE 27 Sand & gro\lel washing 

Unnamed Stream Tributary Hood Canal (147) 

8743 5968 5707 4-1-49 Unnamed stream 0.07 27/ lE Govt, Lot 1 27 Dom. (0. 01), Fish (0 . 05) & Irr. 2 Ac.(0.01) 
14945 11112 7408 7- 29-58 Unnamed stream 0.014 27/ lE Govt. Lot 4 22 Dom. (0.01) & Irr. 3 Ac. (0.004) 

Unnamed Se::inE!s Tributary Hood Canal 

15052 11183 9-4-58 Unnamed springs 0. 13 27/ lE Govt. Lot 4 22 Dom . (0. 04) & Irr. 9 Ac . (0 .09) 

Unnamed Stream Tributary Hood Canal (148) 

9473 7026 4533 3- 21-50 Unnamed spring 0.02 27/ lE NENE 27 Dom . N 

15388 11382 4-10-59 Unnamed stream  0.02 27/ lE SENE 27 Dom. (0.01) & Irr. 1 Ac. (0.01) .lS 
I.,) 

DNR-00004022 
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(b) (6)
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"' Total location of A 

Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use ond Quan tity Prov iso A 

(cfs) (T . R. Subdivision Sec.) (c fs ) 

KITSAP PENINSULA ~ 
l> 
--1 
IT1 

Unnamed Stream Tributary Hood Canal (149) ;;o 
;;o 

2594 1334 732 5-1 8- 29 Unnamed stream 0.1 0 27/ lE Govt. Lot 1 22 Dom. (0.01) & Irr . 6 Ac. (0 . 09) IT1 

4874 2795 1727 6- 9-39 Unnamed spring 0.20 27/l E SWNW 23 Irr . 17 Ac. 
(/) 

0 
8954 6158 5337 8-3- 49 Unnamed streom 0.20 27/lE NESE 26 Irr . 20Ac. C 

12782 9686 5941 2-23- 54 Unnamed stream 0.03 27/ lE SENW 23 Irr . 3 Ac. ;;o 
13556 10234 6552 8- 15-55 Unnamed spring 0.01 27/ lE NENE 26 Dom, ("} 

14467 10891 7274 8-28-57 Unnamed spring 0 . 04 27/ lE NESW 23 Irr . 2 Ac. (0. 02) & Dom. (0 .02) IT1 

15851 11733 7777 1-18-60 Unnamed stream 0. 01 27/lE NWNE 23 Dom. S, D 
(/) 

16364 12207 9-28-60 Unnamed stream 0.30 27/lE SENE 26 Irr. 30Ac. l> 
2 

16886 12634 9-6-61 Unnomed springs & stream 0. 31 27/lE WINE 26 Dom . (0.01) & Irr. 30 Ac. (0.30) S, D 0 
16898 12526 9-1 3-61 Unnamed stream & spring 0.06 27/ lE W NE 26 Dom. (0.01) & Irr. 5 Ac . (0.05) s Cl 

IT1 
0 

Fem Creek Tributa,-y Hood Cana l (150) r 
0 

11723 8493 5064 10-1-52 Fern Creek 0.01 27/lE Govt. Lot 2 14 Dom . S, D Cl 
-< 13473 10148 6774 6- 14-55 Fern Creek 0.02 27/lE NENE 23 Dom. (0.01) & Irr. l Ac. (0.01) S, D 
0 13474 10138 7059 6-1 4-55 Fern Creek 0.02 27/ lE SWSE 14 Dom. (0 . 01) & Irr. ½ Ac . (0.01) S, D .,, 

13475 10155 6708 6-14-55 Fern Creek 0.02 27/ lE SWSE 14 Dom . (0.01) & Irr. 1 Ac. (0.01) S, D 
--1 
:r 
IT1 

Hudson Creek Tributo2: Hood Canal (l52) 
23 

5356 3418 3182 2-12-41 Hudson Creek 0. 03 27/lE Govt. Lot 2 13 Dom. (0.01) & Irr. 1½ Ac. (0.02) --1 
(/) 

l> 
"U 

Unnamed Srreom Tributo,-y Hood Canal (1 53) "U 
IT1 

15978 11 8 12 7848 4-1-60 Unnamed stream  0.03 27/ lE Govt. Lo t 3 12 Dom . (0.01) & Irr. 2 Ac. (0 .02) 2 
2 
(/) 

Unnamed Stream Tributary Hood Canal (154) C 
r 

7219 4897 2763 6-7- 46 Unnomed stTeom 0.01 27/ lE SESE 12 Dom. 
l> 
l> 
2 
0 

Gamble (Chtistianson's) Creek Tributarr Port Gomble (158) ("} 

27/2E 
IT1 

5855 3772 1993 6-24-43 Unnamed spring 0.10 Govt, Let 4 20 Dom . (0. 04), Fish , & Irr. lown & garden ;;o 
Certificate of Change 595 (0.06) --1 

6759 4453 2502 11-14-45 Gomble Creek 0.15 27/ 2E NENE 3 1 Irr. 15 Ac. s ~ 
7010 4547 6582 3- 28-46 Gomble Creek 0. 03 27/2E NWSW 29 lrr. 3 Ac . S, F 2 
9393 6880 4468 2-1 7- 50 Gomble Creek 0. 20 26/2E SWNW 7 Irr, 20 Ac, S, D, F l> 

12580 9564 6624 9-17-53 Gamb le Creek 0.07 26/2E NI NE 6 Irr. 7 Ac. S, D, F 0 
13044 9m 6135 7-27-54 Unnamed stTeam 0. 01 27/2E Govt. Lot 4 20 Dom, S, D '-

l> 
15121 11363 9-30-58 Unnamed creek & pond 0. 09 26/2E NENE 6 Dom. (0. 01) & Irr . 8Ac. (0 . 08) ("} 

15645 11669 8-25-59 Gamble Creek 0. 13 27/2E NENE 31 Dom. (0 . 01) & Irr. 12 Ac. (0. 12) S, D IT1 
16421 12166 11-2-60 Gamble Creek 0. 10 26/2E NESW 7 Irr. l0Ac . s 2 

16902 12575 9-1 5-61 Gamble Creek 0. 03 26/2E SESW 7 Dom. (0.01), Stock (0.01) & Irr. 1 Ac . s --1 

(0.01) (/) 

r 
l> 

Unnamed S~ in~s Tribute!): Port Gamb le (1 59) 2 
0 

15263 11351 8237 1-29- 59 Unnomed springs  0.02 27/2E Govt . lot 5 
(/) 

20 Dom. (0.0 1) & Irr. 1 Ac. (0 . 01) 

DNR-00004023 

(b) (6)

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(b
) 
(6)



f inl,;;;;r~. Tdl,um-y Miiirohy lo lot (169) 

5019 2926 1696 11-!3-39 Finland Creek 0.0] 28/2E NWNE 21 Dom. 
7515 5170 3539 I0-30-,46 Milky Woy Srroam 0.15 28/iE SESE 21 Fi,h (0.02) & In. 20 Ac, (0. 13) s 

10181 727~ j.-\0-51 Finlc::ind Crti•k 0.05 26/2E SWSE 16 Irr. 5 Ac. S, D 
rn430 11475 •-29-59 Ut'lnam•d ,.tream 0.15 28/2E SESE 21 Irr. 15 Ac. 
16093 11992 8331 5-31-60 finla~d Cr•ck 0.0.4 28/2E SWSE 16 Dom. (0.02) II. Cox,morcial (0.02) S, D 
163i6 121% 8255 9-1-60 Flnk1nd Cr••k 0.03 28/2E NWNE 21 Do,,.. (C.01) & Irr. 2 Ac, (0.02) s 

UnnotMd Streom Tribu!ort Pc9or Soono (172) 

10097 i213 ~179 1-30-51 Unno.,,.d itr•am 0.10 28/2E NWNE 3~ Trout F\::i,nd 
17052 12591> 11--6--61 Unnanwd ,tr,..am 0.03 28/21: NWNE 34 Irr. 5 Ac. 

Stiver 0:;elon) Creek Tdl;n.;torr Puget 5o+Jnd (li:3) 

6707 4387 3211 10-8-~5 Silver Creek  0.05 27/2E Go,t. Lot 2 Grcup Oom .. s 

Urmorned Sire-om Tribvto2: P!!fiet Sound (17A) 

7966 54B2 3ot0 8-6-47 Unm::untd strecm   0.03 27/2E NENIN 11 Irr, 2 Ac. (0.02) & Do'". (0.01) 

Unnctred Spdng: Tdbutorl'. Pugelt Scund 

174..10 12896 8-7-62 U11nol'l"led :1-pr ir'lg 0.01 27/2E Govt. u,t I 24 Do~. 
15836 11723 8\4J 1-5-60 U,.narMd Jb'wam 0.07 27/:f Govt. Lot .t. 2 Dom. (0.01), Stock (0.01) & kr. 5 Ac. 

(0.05) 

Ur,,C1'1W<l Sp-ins ,r;butary P':?'t SoUO<i J;, 
-0 

12SO-i %3~ i020 3-10-54 Unnal'.A•d spdna 0.007 27/'1£c Govt. Let l 25 Dom. "fl 
l"l'I 
z 
0 

Um,o•••<l 5e'ing Tribulo,y Applotre. Cow (180) x 
14717 11032 7860 3-25-58 Unncrred 1p-ings 0,02 27/2E SENE 26 In:. 2 Ac. 
15452 11488 7720 5-11-59 Unncim.i:d tpring 0.01 27/2E NENE 26 Dom. s 

Ur.nc:trl€d Pond Tdbwro:1 Aepletree Cove 

2887 1528 "82 3-19-30 Unnarra:d p:,nd o.o, 27/2E NWSE & 26 Dom. 
SWNE 

C tree Covo 181 

14293 11oe5 7891 4-17-57 Unnomad strw:crm 0.11 27/2E NENVl 26 Dom, (0.01), Fiin, & Irr. 10 Ac. (O. 10) 
14454 1090! 8109 8-21-57 Unnom•d $trtom 0.07 27/:f swsw 23 lrr. 7 Ac. 
14712 11054 7359 3-21-58 Unnoirad spring & snom o.o, 27 /2E NWNW 26 Irr. 5 Ac. s 
15083 118/L 7926 9-12-58 Unn.omed ~tr•oi:ri 0.10 27/2E SESE 22 Fi<h (0.09) & Do ... (0.01) s, f 
16087 11345 8196 5-26-60 Ruerv.oir in .1moawd itH0111 o. 10 27/2E SESW 23 Irr~ 10 Ac._ 
16313 122~• 9-1-60 Unt'l,am .. d ttreom 0.01 27/2E NWSW 22 Dom.. 

Unnomed Sn-com Tributorr Aeelen-oo Cove (184) 

~~;29 339• ,681 7-29-41 UnttQ1:r1td ,tr,.am 0.06 26/2E SESE 2 Dom. (0.01), Stock & Irr, 20 Ac. (0.05) 
10643 7731 6388 8-22-51 R.1•rvoir in unnom•d :irtr•om 0.14 26/2E NWNW 1 Stock (0. 005) & Irr. 29 Ac. (0. 135) 
11815 8783 5211 11-5-52 Unnamed i~cio,n 0.01 26/2E s;sw 1 Dom. 
13398 1150; ~-16-59 Ji1.t,crveir tn unnomitd ,tr.am 0.31 :2<i/2E SWNW 1 Irr. 31 Ac. C 

Unnomed Sei;in8 Triboto!! Puget Sound N 

16Wi 1197:l 8013 8•15•60 U,,n,,m<ld •!"'Ing  0,01 w2e Govt, i.<,t 2 
.f:,. 

Dom. u, 

DNR-00004024 
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N 
Toto I loca tion of J:, 

Appl. Permit Cert. Priority Source Nome Quantity Po int of Diversion Use and Quantity Proviso 0-

(cfs) (T. R. Subd ivision Sec. ) {els) 

KITSA P PEN INSUlA ::;; 
)> .., 
n, 

Unnamed Stream Tr ibutary Port Madison (187) :;c 
:;c 

1705 863 318 5- 7-26 Unnamed stream 0.02 26/2E Govt. lot 3 15 Irr . 2 Ac. n, 
Certificate of Change 452 

V) 

26/ 2E 0 
3526 1837 1622 10-1-31 Unnamed stream 0.15 NENE 15 MunlcifXJI supply C 

:;c 
(") 

Unnamed Stream Tributary Port Madison (188) n, 
V) 

3761 2002 894 12-7-32 Unnamed stream 0.02 26/2E NENW 15 Dom. (0.0 1) & Irr . 0.5 Ac. (0 .01) )> 
z 8782 5986 3730 5- 10-49 Unnamed spring 0.025 26/2E NWNE 10 Irr. 2. 5 Ac. 0 
C'l 

Unnomed Stream Tribute!)! Miller Ber (~uoib Ber) (189) 
n, 
0 
r 

16396 12187 8060 10-20-60 Unnamed stream 0.04 26/2E Govt . Lot 7•• 9 Dom. (0.01) & Irr. 3 Ac. (0.03) 0 

16397 12188 8061 10-20-60 Unnamed stream 0. 04 26/2E Govt. Lot 7u 9 Dom . (0.01) & Irr. 3 Ac . (0.03) C'l 

16492 12248 8107 1-12-61 Unnamed stream 0.01 26/2E Govt. lot 6° 9 Dom. s -< 
16512 12295 8147 1-30-61 Unnamed stream 0.02 26/2E NESE 9 Dom. (0.01) & Irr. I Ac. (0.01) S, D 0 ,, .., 

Unnamed Stream Tributary Mi ller Bay (191} 
::c 
n, 

8551 5788 3331 8-11-48 Unnamed stream  0.02 26/2E SESW 4 Dom . (0.01), Stock & Irr. 1 Ac. (0.01) ~ .., 
V) 

Grovers Creek Trlbuto!1 Mi ller Bo):'. (192) ► "ti 

Unnamed stream 26/ 2E NWSE Dom. (0 .01 ) & Irr. 6 Ac. (0.03) 
"ti 

5781 3723 4352 1-9-43 0. 04 4 n, 
6639 4309 4832 8- 31-45 Unnamed stream 0.04 26/ 2E NWSE 5 Dom. (0 . 01) & Irr. 3 Ac. (0. 03) ~ 
8161 5490 4783 12 -26-47 Unnamed stream 0.06 27/ 2E NESE 33 Dom . (0.01!, F;sJ, Prof & Irr . 5 Ac. (0.05) z 

13949 10428 6741 6-28-56 Unnamed stream 0. 02 27/ 2E SENW 34 Dom. (0.01 & Irr. 1 c . (0.01! S, D V) 

14014 10594 7190 8-7-56 Unnamed stream 0.02 27/2E SENW 34 Dom . (0.01) & lrr.1 Ac . (0 . 01 S, D C 

14734 11 154 7906 4-3-58 Unnamed stream 0. 085 26/ 2E NESE 5 Irr. 8.5 Ac. S, D r 
)> 

15764 11656 11-9-59 Unnamed stream 0. 07 27/2E NENW 27 Irr. 6. 5Ac. 
)> 
z 
0 

Unna med Se:in~ Tribute!}'. Mil ler Boy (") 

26/2E Irr. 3 Ac. (0. 03) & Fish Prop. (0. 05) 
n, 

1731 5 12810 5- 29-62 Unnamed spr ing 0. 08 Govt. Lot 1 4 :;c 
17435 12849 8-2-62 Unnamed spring 0 . 01 26/ 2E Govt. Lot 1 4 Irr. ½ Ac. 

.., 
~ 
z 

Unnamed Stream Tributary Miller Boy (196) ► 0 
644 1 4154 2309 5-19-45 Unnamed stream 0.03 26/2E Govt. Lot4 16 Group Dom. s <... 

)> 
Certificate of Change 7 12 (") 

6516 4230 7-6-45 Unnamed stream 0.04 26/2E SESE 8 Stock (0.01), Dom. (0.02) & Irr. 1 Ac . n, 
(0.01) z 

9928 7085 5178 9-30-50 Unnamed stream 0. 02 26/2E NESE 17 Dom, (0 . 01 ), Stock & Irr . 3 Ac, (0. 01) 
.., 

15410 11 431 7577 4-24-59 Unnamed stream 0.06 26/2E NENE 17 Com. Dom & Fire Protection V) 

r 
)> 

Unnamed Stream Tributory Mi ller Boy (1 97) z 
0 

6-19-50 Unnamed stream 26/2E 
V) 

9700 7181 6934 0.03 Govt . Lot 6 16 Irr. 3 Ac. s 
12937 9673 5987 5-24-54 Three unnamed springs 0 . 01 26/2E NESW 16 Dom. s D 

DNR-00004025 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Thomeson Creek Tributorr Agate Possage (198) 

4611 2671 1231 8-29-38 Thompson Creek 0.04 26/ 2E SESW 20 Irr. 2 Ac . 
5081 31 96 2801 2-17- 40 Thompson Cree k 0.05 26/ 2E NWSE 29 Irr. 4 Ac . 

Unnamed Stream Tributo'.::l Agate Passage (200) 

4049 2575 1508 11-2-34 Unnamed springs Sandy Hook Pork Community CI ub 0. 10 26/ 2E NESE 31 Municipal supply 
SENE 

Unnamed Stream Tributo!}: Port Orchord (201) 

17122 12721 1-31-62 Unnamed stream 0.80 26/ 2E SENW 30 Irr. 80 Ac. s 

Unnom~d Stream (Hadasot Cree k) Tributari'.: Port Orchard (202) 

8473 5784 3262 6-1 5-48 Unnamed stream 0.01 26/ IE NWSE 24 Dom. 
8490 5785 3440 6-22- 48 Unnamed spring 0. 01 26/ lE SENE 24 Stock & Irr. 1 Ac . 

10731 7747 6316 9-14-51 Unnamed stream 0. 10 26/ lE NESE 24 Dom. (0.01) & Irr. 10 Ac. (0.09) 
14111 10527 7745 10-9- 56 Unnamed spring & streom 0.11 26/ IE NESE 24 Dom. (0.01) & Irr. 10 Ac. (0.10) 

Unnamed Stream Tributo2: Port Orchard (203) 

3473 1807 750 8-10-3 1 Unnamed stream 0.02 26/ IE SESW 24 Dom. (0.01) & Irr . 1.5 Ac. (0.01) 
7971 5487 3045 8- 9- 47 Unnamed streom 0.01 26/ lE Govt. Lat 3 25 Irr . 0.5Ac. 

16166 11888 7-6-60 Unnamed stream 0.12 26/ IE SENW 24 Irr. 12 Ac. 

Unnomed Streom Tdbutory Liberty Soy (206) )> 
"C 

10614 7590 5477 8-14- 51 Unnamed stream  0.01 26/ IE SENW 23 Dom. 
"C 
m 
z 
0 

D~fish Creek Tdbutory Liberty Soy (207) x 
4754 2932 2226 3-7-39 Unnamed stream 0.01 27/ lE SWNW 36 Irr. 5 Ac . & Dom. 
5585 3524 2115 9-24- 41 Unnamed stream 1. 20 26/ lE SWNW 2 Municipal supply 
5926 3782 2040 11-24- 43 Unnomed spring 0.01 27/ lE SWNW 35 Dom. 
6509 4217 2853* 7- 2-45 Unnamed stream & W. Fork 0.10 26/ lE N¼SW 2 Irr. 20 Ac. 

Dogfish Creek 
26/lE 6992 4668 3381 3-21-46 W. Fork Dogfish Creek 0.30 NESW 2 Irr . 30 Ac. S, F 

8941 6175 3550 7-28-49 W. Fork Dogfish Creek 0.06 26/ lE Er 2 Ire . 6 Ac. (0.05) & Stock (0 . 01) s 
9488 6872 4207 3-27- 50 Unnamed stream & E. Fork 0. 22 26/ lE S NE 12 Irr . 22 Ac. S, F 

9953 7146 5690 10-20-50 
Dogfish (Yount) Creek 

Unnamed stream & W. Fork 0.18 26/ lE NWNE II Irr. 8 Ac. (0.08) & Fish (0. 10) S, D, F, C 
Dog fish Creek 

26/ lE 9954 7071 4786 10-20-50 W. Fork Dogfish Creek 0. 15 SWNE 11 Irr , 15 Ac, S, D, F 
11362 8325 5932 5-15-52 Dogfish Creek 0. 05 26/ IE SESW 11 Irr. 5 Ac . S, D, F 
11528 8499 5585 7- 17- 52 Unnamed springs 1.00 26/ lE NESW 2 Municipal supply 
13845 10368 6640 5-14-56 Unnamed stream 0.03 26/ lE NENW 14 Irr. 3 Ac . S, D 
13849 10378 6974 5-1 6-56 Unnamed stream 0.02 26/ l E NENW 14 Irr. 2 Ac . S, D 
13976 1041 1 7-20-56 Unnamed spring 0 . 21 26/ lE SENE 2 Dom . (0.01) & Irr. 26 Ac. (0.20) 
14242 10944 7159 2-27-57 Dogfish Creek 0. 05 26/ l E SESW 11 Irr. 5 Ac. S, F 
15295 11323 7852 2-25-59 E. Fork Dogfish (Yount) 0. 13 26/ lE SWSE 11 Irr . 12 Ac. (0.12) & Dom. (0.01} S, D 

Creek 
15335 115 14 8492 3-16-59 E. Fork Dogfish (Yount) C, . 0.02 26/ lE W½SE 11 Irr. 2 Ac . (0. 01) & Dom. (0 . 01) S, D, C 

& W. Fork Dogfish Creek 
N1SE 16167 11995 7-6-60 Unnamed .stream 0. 15 26/ IE 12 Irr, 15 Ac. 

16334 12 178 9-15-60 Unnamed spring & stream 0.2 1 26/ IE SENW 12 Irr . 20 Ac. (0.20) & Dom. (0.01) 
16356 12197 9-27-60 Unnamed stream 0.14 26/ IE NENW 12 Irr. 14 Ac. & Stock 
16431 12400 8525 I 0-24-60 Unnamed spring 0.20 26/ IE NESW 2 Municipal supply s 
16453 1253 1 11-23-60 Unnamed Sf)f'" ing 0.01 26/ lE SENW 12 Stock s 
16567 12317 3-8-61 Unnamed stream 0. 06 26/ IE SESW 2 Ire. 11 Ac. (0.05) & Dom. (0.01) s 

""Certificate in error, chonge required. 
I\) 
.b 

** Government Lots 6 and 7 ore identical - numbering error due to conflict"ing surveys . -.J 

DNR-00004026 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)

(b) (6)



DNR-00004027 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnamed Stream Tributarl Liber!1 Bar (216) 

1157 439 153 8-5- 24 Unnamed stream 0.40 26/ lE Govt. lot 4 35 Dom. '(O. 05) & Power (0.35) 
11768 8780 5683 10-17- 52 Unnamed spring 0.02 26/ lE NESE 34 Dom . (0.01) & Irr. 1 Ac. (0. 01) 

Unnamed Stream Tributori: Li ber!l'. Bal (217) 

16198 11932 8590 7- 22-61 Unnamed spring 0. 02 26/lE swsw 35 Dom. (0.01) & Stock (0.01) 

Unnamed Sf'reom Tributorl Li ber!:r: Bez: (218) 

5513 3382 2062 7-15-41 Unnamed spring 0.03 25/lE SWNE Com. Dom. 

Unnamed Stream Tributorz: Liber!:r: 6oz: (219) 

5007 2911 1765 10-25-39 Unnamed stream  et a l 0.01 26/ lE SWSE 35 Group Dom. 

Unnamed StTeom T ributo~ liber!l'. Bal (220) 

5054 2995 1363 1-23- 40 Unnamed stream 0.02 26/lE Govt . Lot 7 35 Dom. 

Unnamed SITeom Tribute~ Port Orchard (221) 

11898 8798 5696 12-1 6-52 Unnamed spring 0. 01 25/TE NWNW Dom. l> 
"O 

15044 11121 8242 9-2-58 Unnamed stream 0.05 25/lE NENE Irr . 5 Ac. "O ,,., 
z 

Steel Creek Drainage (223) 
0 x 

Steel (Brownsv ille) Creek Tributary Burke Bay 

R3607 R109 771 3-2-32 Steel Creek 14 o.f. 25/lE NENE 23 Power & Fish Pond 
3632 1933 770 5-9-32 Steel Creek 0.50 25/ lE NENE 23 Dom. (0.01), Power /l. f;,h Pond (0. 49) C 
53 13 3226 1635 12-3-40 Steel Creek 0.01 25/l E SESE 23 Dom. 

10237 7371 6193 4-1 0-51 Steel Creek 0.01 25/lE SESE 23 Dom. S, D 

Unnamed Tributaries Steel Creek 

4356 2441 2086 3-4-37 Unnamed stream 0.20 25/ l E SWSE f;,h Ponds (0.14), Dom. (0.01) /l. Irr. 5 Ac. 
(0.05) 

5609 3476 1827 11-10-41 Unnamed spring 0. 01 25/ lE NENE 23 Group Dom . 
7320 4876 2713 7-1 3- 46 Unnamed brook 0.02 25/lE N WSW 25 Dom. (0.0 1) & f;sh (0.01) 
7537 5027 3282 11-15-46 Unnamed swamp 0. 05 25/ lE NWSE 11 Irr. 5 Ac . 
7741 5236 2873 4-7-47 Unnamed stream 0.05 25/ lE SESE 11 Fish & Irr. 5 Ac. 
8086 5727 3225 10-22- 47 Unnamed stream 0. 18 25/ lE SENE 26 Irr. 30 Ac . 
8800 6030 3425 5-20-49 Unnamed spr ing 0.01 25/ lE swsw 25 Dom . 

10907 7989 6140 12- 5-51 Unnamed brookle t 0. 01 25/ lE SEN E 23 Dom. 
13010 9773 6392 7-7-54 Unn amed stream 0. 05 25/ lE NESE 11 Irr. 5Ac . S, F 
14553 10966 8419 10-22-57 Unnamed creek 0.23 25/ lE SESW 11 Irr. 23 Ac. 
16320 12243 9-6-60 Unnamed creek 0. 17 25/ lE NESW 11 Fire Prot . & Irr. 17 Ac. S, F 
16429 12236 11-4-60 Unnamed creek 0.15 25/ lE SWSE 14 Irr. 15 Ac . s 

Unnamed Streom Tributorl'. Port Orchard {224) 

7872 5275 3459 6-9-47 Unnamed stream  0.01 25/ lE Govt. lot 3 24 Dom. 

• Certificate in error, change required. N 

** Diver5ion a llowed from e ither Jacques or Perry Creeks - total not to exceed 0 . 06 c . f.s. A 
-0 

DNR-00004028 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



N 
Total Locotion of \J1 

Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use and Quantity Proviso 0 

(cfs) (T. R. Subdivision Sec. ) (cfs) 

KITSAP PEN IN SULA :E 
l> 

Unnomed Streom Tributory Port Orchord (225) 
-i 
m 
;;,:, 

5508 3385 2142 7-12-41 Unnamed stream 0.01 25/lE NESE 24 Dom. ;;,:, 
5509 3386 2143 7-1 2-41 Unnamed stream 0.01 25/lE NESE 24 Dom. m 
7595 4935 2802 1-1 5- 47 Unnamed stTeom 0.01 25/lE NESE 24 Dom. s tn 

7888 5281 3037 6- 14-47 Unnamed stream 0. 02 25/lE NESE 24 Irr. 2 Ac. s 0 
C 

8150 5530 3717 12-16-47 Unnamed stream 0.02 25/lE Govt. Lot3 24 Dom. (0 . 01) & Irr. 2 Ac . (0 .01) ;;,:, 
C") 
m 

Unnamed Stream Tribut-ory Port Orchard (226} tn 
l> 

2943 1552 504 4-16-30 Unnamed stream 0.01 25/l E SESE 24 Dom., Stock, & Irr. 2 Ac. z 
17267 12755 8548 5-3-62 Two unnamed springs G. Pearson for Gilberton Water 0 .52 25/lE SESE 24 Com . Dom. 

0 

System 25/2E NWSW 19 Cl 
m 
0 
r 

lllohee Creek Tributory Port Orchard (228) 0 
Cl 

1277 1434 407 3-2-25 Three springs The lllohee Improvement Club 0.30 25/lE SESE 36 Municipal supply -< 
4097 2242 1506 4-19-35 lllohee Creek 0.23 25/2E Govt. Lot 4 31 Dom. (0.01), Irr . 2 Ac. (0. 02) & Fish 0 

Ponds (0 . 20) "Tl 

9241 7065 4418 12-1-49 Unnamed spring 0.01 25/lE NWSE 36 Dom. -i 
:r 

10482 m3 5601 7- 10-51 Unnamed lake 0.02 25/lE NWSE 25 Dom. (0.01), Stock, & Irr. 25 Ac. (0.01) s m 
~ 

Unnamed Streom Tributory Port Orchord (229) -i 
tn 

5123 3073 1653 4-9-40 Unnamed stream  0. 07 24/2E Govt. Lo t 1 6 Dom. (0.01) & Irr. 5 Ac. (0.06) 
l> 
-0 
-0 

Unnamed Stream Tributor2'. Port Orchard (230) 
m 
z 

24/2E 
z 

13686 ... 10264 7810 12-16-55 Unnamed springs 0.03 SWNW 6 Dom. (0.01) & Irr. 2 Ac. (0 .02) tn 
2156 1067 550 9-1-27 Unnamed sprin9 0.20 24/2E Govt. Lot 2 6 Dom. C 

r 
)> 

Unnomed Stream Tributory Port Orchard (234) l> z 
3275 1702 763 1-7-31 Unnamed springs  0.05 24/2E Govt. Lot 2 7 Fish Ponds 

0 
C") 
m 
;;,:, 

Enetoi Spring Tributary Port Orchord (235) -i 
:!:: 

3274 1701 762 1-7-31 Enetoi Spring 0.02 24/2E Govt. Lot 2 7 Dom. (0.01 ) & Irr. 3 Ac. (0.01) z 
7855 5233 3356 5-27-47 Enetci Spring Enetai Community Cooperative, Inc. 0.01 24/2E Govt. Lot 2 7 Dom . s l> 
8552 5991 4289 8-12-48 Enetoi Spring Enetoi Community Cooperative, Inc. 0.03 24/2E Govt. Lot 2 7 Com. Dom . 0 

'-
)> 

Unnamed Stream Tributary Port Washington Narrows (238) 
(") 
m 
z 

5625 3621 2722 12-12-41 Unnamed spring 0 .02 25/lE NESW 36 Dom. -i 
6397 4140 2301 4-26-45 Unnamed stream 0.01 24/lE NENE 11 Dom. tn 

r 
l> 

Unnamed Stream Tributary Port Washington Narrows (239) z 
0 

3449 1790 830 7-15-31 Unnamed stream  0.20 24/lE Govt. Lot 2 3 Dom. (0.01} & Irr . 10 Ac. (0.19) 
tn 

5811 3700 2976 4-6-43 Unnamed stream Trocyton Water District 0.10 24/lE SWNW 2 Com. Dom. 

DNR-00004029 

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) 
(6)



Unnamed Srreom Tributorr Ores Inlet (240) 

6171 3951 2616 9- 26-44 Unnamed stream 0.06 24/lE Govt. lot 1 3 Dom. (0 . 01) & Irr. 7 Ac. (0.05) 
6399 4332 4578 4-27-45 Unnamed stream 0.05 24/lE N½N½ 3 Stock (0.01) & Irr. 7 Ac. (0.04) 

Mosher Cree k Tributart Ores Inlet (241) 

3584 1997 2251 1-4-32 lv\osher Creek o. 12 25/ lE Govt. lot 4 34 Dom. (0.01) & Irr . 14 Ac. (0.1 I) 
15040 11165 9- 2- 58 lv\osher Cree k 0.04 25/lE NENE 34 Irr. 4 Ac. 
17543 9-24-62 1\1\osher Creek 0. 01 25/lE NESE 34 Irr. l Ac. & Dom. 

Unnamed Se!:ings Tributorr O~es In le t 

17557 12944 10-2-62 lkinomed springs    0.10 25/lE SENE 28 Irr . 10 Ac. 

Unnamed Srream Tributo2'. Ores Inlet (244) 

2587 1317 435 5-11-29 Unnamed stream 0.20 25/lE NWNW 27 Dom. (0.01) & Irr. 7 Ac. (0.19) 

Berke, Creek Droinoge (245) 

Barker Creek Tributary Dyes Inlet 

6631 4311 2624 8-29-45 Borker Creek 0.12 25/l E SWSE 15 Dom. (0.01) & Irr . 12 Ac. (0.11) s 
6844 4479 2823 1-10-46 Barker Creek 0.04 25/lE NWSE 10 Irr. 4 Ac. s 
7098 4975 3269 5-4- 46 Barker Creek 0.30 25/lE W½NE 22 Irr . 40Ac . S, F 

13907 10381 8260 6-6-56 Island l.oke Island Loke Bibfe Comp, Inc. 0.04 25/lE Govt. Lots 1 10 Group Dom. (0.01) & Irr. 3 Ac. (0.03) s )> 
&2 "C 

15165 11265 11 -7-58 Bcrker Creek 0.60 25/lE NESW 22 Fish (0.50) & Irr. 10 Ac. (0.10) S, D, F -c 
15723 11740 8328 10- 15- 59 Barker Creek 0.06 25/lE NWNE 15 Stock (0.01) & Fish (0 .05) s [Tl 

:z 
C 

Unnamed Tributaries Barker Creek x 
5495 3390 1707 6-19-41 Unnamed stream 0.07 25/l E SESW 22 Dom. (0. 01), Stock, & Irr. 4 Ac. (0 .06) 
5978 3892 3609 3-9-44 Unnamed aeek 0 . 02 25/lE NESE 10 Dom. (0.01) & Irr. 2 Ac . (0.01) F 
8632 5959 3353 10-29-48 Unnamed creek 0.03 25/IE SESE 10 Irr. 3 Ac. S, F 
9884 6858 5425 9-11-50 Unnamed spring 0 .20 25/lE SENE 3 Irr. 20 Ac. 

13060 9807 6068 8-3-54 Unnamed stream 0 . 15 25/lE NESW 22 Dom . (0 . 02) & Power (0. 13) S, D 
& SESW 

13143 9802 6067 9-29-54 Unnomed spring 0.01 25/IE SWNW 23 Dom . S, D 

Clear Creek Tributa2'. Dres Inlet (246) 

2117 1061 332 7 -20-27 Clear Creek 0.50* 25/lE NESW 4 Dom , (0. 01), Powe r (0.30) & Irr . 15 Ac. 
(0.19) 

2727 2027 880 10-9-29 Ucinomed spring 0.02 25/lE NENE 16 Dom. 
4821 3065 3181 5-10-39 Clear Creek 0 . 10 26/lE SESW 33 Irr. 15 Ac . 
6549 4228 2850 7-20-45 Clear Creek & E. Fork o.o9•* 25/IE NENW 9 Irr. 9 Ac. S, F 

Clear Creek 
6927 8654 6169 2-25-46 Clear Creek 0.05 25/lE SENW 9 Irr. 10 Ac. S, D, F 
7834 5607 5806 5-23-47 Unnamed stream 0.01 26/lE SWNE 33 Dom . 
9410 6891 4138 2-23 -50 C lear Creek 0.05 25/IE SWSE 9 Dom. (0 . 01), Fire Prat. &Irr. 4Ac . (0.04) S, D, F 

12321 9194 6381 1-19-53 W. Fork Clear Creek 0 . 25 25/lE SESW 9 Irr. 25 Ac. S, D, F 

Un no med Streom T ributorl D~es In le t {247) 

2257 1153 365 3-5-28 Unnamed stream  0.01 25/lE SWNW 16 Dom. & Stock 

* 0.3 c. f,s, must be returned to Cleor Creek. 
0 Not more then 0. 05 c. f .s. is to be diverted from either creek ot any time. N 
.,....., Certificate in error, change required. u, ,.... 

DNR-00004030 

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



DNR-00004031 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnomed Streom Tributorr Ch ico Bat (257) 

2691 1421 683 8-30-24 l.Jnnomed stream 0.02 25/lE Govt. Lot 4 32 Dom . 
4723 2689 1430 1-1 9-39 Unnomed stream (northerly 0 . 03 25/lE SESE 31 Dom. (0.01 ) & In-. 8Ac. (0.02) 

bran ch) 
5324 3228 5398 1- 7- 41 Unnamed stre am (southerly 0.05 25/lE SESE 31 Dom. 

bronch) 
8930 6205 41 31 7-25-49 Unnamed stream (north and Rondsv i I le Water Users 0.10 25/l E Govt. Lot 4 32 Dom . 

south branches) 

Unnamed StTeom Tributorl'.'. Chico Bol'.'. (258) 

6852 4696 3511 1-12-46 Unnamed stream Erlond 1s Point Water Corp . 0.25 24/lE SENE 6 Com. Dom. 
9818 7018 6429 8- 9-50 Unnamed stream' 0 . 10 24/ lE SWNW 5 Irr. 12Ac. S, D 

1301 2 9691 6324 7- 9-54 Uinomed spring Central Kitsap School Dist . No. 401 0. 01 24/lE SWNW 5 Schoo l supply 

Chico Creek Drainage (259} 

Chico Cree k Tributory Chico Boy 

4141 2244 1069· 8- 1- 35 Chi co (Vvi ldcat**} Creek 0. 26 24/ lE SWNE 7 Grovel Washing (0 .25) & Dom. (0 .01) 
4451 2513 2028 8-13-37 Chico ('Nildcot"'*) Creek 0.02 24/l E NESE 7 Dom . (0 . 01) & Irr. 1 3/4 Ac. (0.01) 

11651 8756 6437 9-4-52 Chico (Wildcat*"") Creek 0. 022 24/lE SEN E 7 Dom. (0. 0 1) & Fish Ponds (0.01 2) S, D, B 
15923 11829 3- 1-60 Chico Creek 0.07 24/ lE NWSE 7 Dom. (0.0 1) & Irr. 6 Ac . (0.06) s 

NESW 

Kitsae Creek Drainage Tributorl'.'. Chico Creek 
)> 

3447 1829 1265 7-13-31 Canyon Creek  0.08 24/lE NWNW 20 Dom. (0.02) & Irr . 4 Ac . (0.06) 
-c 
-c 
m 

4762 2788 1417 3-23- 39 Unnomed creek 0.01 24/lE SWSE 17 Dom. z 
5383 33 13 1735 3-1 3- 41 Kitsap Creek 0.005 24/l E NWSW 8 Irr . Lo wn c:, 

5469 3507 1976 5-22-41 Canyon Creek 0.0066 24/ lE NWNW 20 Dom. x 
5469 3507 1977 5-22-41 Canyon Creek 0 . 0066 24/l E NWNW 20 Dom. 
5469 3507 1978 5-22- 41 Canyon Creek 0.0066 24/l E NWNW 20 Dom. 
5685 3964 304 1 4-2 1-42 Kitsap Creek 0. 01 24/ IE NWSW 8 Dom . & Stock 
9163 6234 3658 10-1 9- 49 Canyon Creek 0.01 24/lE NWNW 20 Dom . S, D 

11799 8782 6294 10-28- 52 Unnomed stream 0.10 24/l E SENW 20 Dom. (0.0 1) Stock & Irr . 10 Ac . (0.09) S, D, F 
16831 12450 8279 8-3-61 Kitsop Loke 0 . 01 24/lE Govt. Lot 1 17 Dom. s 

Dickenson Creek Tributarr Chico Creek 

595 298 1181 2- 9- 21 Dickenson Creek 0 . 01 24/ lE SE¼ 7 Dom. & Irr. I Ac. 
2283 11 36 426 4-18-28 Dickenson Creek 0 . 16 24/lE SWNW 8 Irr. 6 Ac. 
2267 1405 486 8-10-29 Dickenson Creek Kitsap loke De\le lopment Assoc. 0 . 35 24/IE SENW 18 Com. Dom. 
3562 183 1 603 11-24- 31 Dickenson Creek 0.01 24/lE NE SE 7 Dom. 
4093 2427 1549 4-4-35 Dickenson Creek 0 . 02 24/lE NWSW 8 Dom. (0.01) & Irr. 2 Ac. (0.01) 
4112 2209 957 5-18-35 E. Fork Dickenson Creek Kitsap lake De\lelopmer,t Assoc. 0.35 24/lE SENW 18 Com. Dom. A 
5540 3437 2101 8-4-41 Dickenson Creek 0.01 24/lE NE SE 7 Dom. 
5550 3433 1983 8-9- 41 Dickenson Creek 0 . 01 24/lE NESE 7 Dom. 
5691 3649 2504 4-30-42 Dickenson Creek 0.01 24/lE SWNW 8 Dom . 
5910 3785 2035 10-9-43 Dickenson Creek 0 . 01 24/lE NESE 7 Dom, 
6785 4380 284 1 11-28-45 Unnamed spring 0.01 24/lE SESE 7 Dom. 
6786 4381 2842* 11-28- 45 Dickenson Creek 0 . 01 24/lE SESE 7 Group Dom. 

Unnamed Brook Tributari'. Chico Creek 

16341 12136 8058 9-20-60 Unnamed brook The lviountaineers, In c . 0 . 25 24/lE SWNW 7 Dom . (0. 05) & Rom Operot;on (0. 20) 

11 Certificate in error, change required. 
** Indicates stream nomed on certificate although di\lersion is octuolly on indicated stream. N 

u, ...., 

DNR-00004032 

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



I\) 

Totol Locat ion of lJ1 
_i,. 

Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use ond Quont ity Proviso 
(cfs) (T . R. Subdivision Sec. ) (cfs) 

KITSAP PENIN SULA ~ 
l> 

Wildcat Creek Tribute~ Chico Creek -I 
ri, 

24/lW Dom. (0.01), Power (0. 17) & Irr. 2 Ac . 
;;o 

6490 4209 2607 6-19- 45 Unnamed stream 0 .20 SESW 2 ;;o 
(0.02) ri, 

161 02 12 11 4 8349 6-7- 60 Unnamed spring 0.01 24/lE SWNW 7 Dom. en 
16544 12291 2- 21 - 61 Unnamed creek 0.02 24/ l W SWSE 2 Dom . (0. 0 1) & Irr . 1 Ac . (0.01) 0 
16545 12296 8363 2- 21-61 Unnamed creek 0 . 04 24/ lW SWSE 2· Dom. (0.02) & Irr. 2 Ac . (0.02) C: 

17127 12646 2-7-62 lhnomed creek 0.04 24/lW SWSE 2 Irr. 3 Ac. {0 .03) & Dom. (0 . 01 ) 
;;o 
(") 
ri, 
en 

Lost Creek Tributary Chico Creek l> 
z 

15875 1-28-60 lost Creek Kihop County P.U .D. No. 1 20 . 00 24/ l W NESW 12 Municipol supply 0 
C, 
ri, 

Unnamed Streom Tributo~ O,trich Bo~ (263) 0 
r 

Unnamed stream   24/lE NESW Dom. (0.01) & Gome Forming (0.09) 
0 

2182 1063 491 10- 20-27 0.1 0 16 C, 

5175 3132 1746 7-6- 40 Unnamed stream Woodlo'Wl"l Cemetery Inc . 0 . 03 24/ lE SENW 16 Irr. 5 Ac . -< 
0 
"Tl 

Wright Creek Tributary Sinclair In let (266} -I 
::c: 

623 237 45 5-1 4-21 Wright Creek  4.00 24/l E SWNE 28 Power (3 . 99) & Dom. (0. 01) ri, 

~ 
-I 

Gerst Creek Tributary Sincla ir In let (268) en 
l> 

213 69 802 2-18-19 Bailey's Creek & unnamed o. 10 24/lE NWSE 32 Dom. (0. 01 ), Power (0. 03) & Irr . 5.5 Ac. "O 

stream (0.06) "O 

5853 3726 1994 6- 23 - 43 Bailey's Creek 0. 03 24/lE NWSE 32 Dom. (0. 03) & Irr. 3 Ac. ri, 

7656 5067 2893 3-4-47 Parrish Creek 0.02 23/lE NESE 6 Dom. (0.01) & Irr. 2 Ac. (0.0 1) z 
7666 5057 3-7-47 Gorst Creek 0 . 02 24/l E SWNE 32 Irr. 1.5Ac. z 

en 
1483 1 12012 7765 5-26-58 Parrish Creek & unnamed 0.07 23/lE NWNE 7 Dom. (0 . 01), Stock (0.01) & Irr. 5 Ac. C: 

stream (0.05) r 
l> 
l> 

Unnamed Stream Tributary Sincla ir In le t (269) z 
0 

3999 2147 928 7-11-34 Unnamed stream 0.15 24/IE SESE 32 Dom. (0. 02), Power (0. 05) & Irr. 8 Ac. (") 

(0.08) ri, 

4001 2148 826 7-12 -34 Unnamed stream 0.02 24/lE SWSE 32 Dom. (0. 0 1) & Irr. 1 Ac . (0.01) 
;;o 
-I 

4797 2952 1797 4-26-39 Unnamed stream 0 . 01 24/lE Govt . Lot 2 32 Dom. ~ 5421 3379 1784 4-21 -41 Unnamed stream 0.03 24/lE SWSE 32 Dom . z 
8486 5754 3226 6-19-48 Unnamed stream 0.02 24/ lE SWSE 32 Irr . 2 Ac. 

17198 12710 8544 3-26-62 Unnamed stream 0 . 02 24/lE W½SE 32 Irr. 2 Ac . l> 
0 
c.... 
l> 

Unnamed Stream Tributary Sinclair Inle t (270) (") 
ri, 

4768 2749 1238 3-29-39 Unnamed stream  0 . 01 24/lE SESE 32 Dom. & Irr. l Ac . 
z 
-I 

(/) 

Unnomed Strcom Tributo~ Sinc lair Inlet (273) r 
l> 

3748 2069 1071 11-22-32 Unnamed stre am  24/lE Dom. (0.01) & Irr. 20 Ac. (0.29) 
z 

0 .30 Govt. Lot 3 33 0 
en 

Ross Creek Tributary Sinclair Inlet (275) 

5036 3104 5475 12-7-39 Ross Creek 0.10 24/lE SWSE 34 Dom . (0.01) & Irr . 7 Ac. (0 . 09) 
5163 3087 1378 6-21-40 Unnamed springs 0.10 24/lE Govt. Lot 4 27 Dom . (0. 01) , Power (0.06) & Irr. 4 Ac. 

(0~) 

DNR-00004033 

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Blackjack Cr~•k Oro lnag• (279) 

Bh::ickicu::::k Creek ldbutary Sindofr Inlet 

DNR-00004034 

(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)

(b) (6)



KITSAP PENINSULA 

Curley Creek Orc,noge (294) 

Curley Creek Triburory Yukon Harbo"" 

DNR-00004035 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnomed Tributories Curle~ Creek 

5181 3281 1769 7-11 -40 Pond in unnomed creek 0.05 24/2E NWSE 33 Frog pond D 
5899 3733 9- 11 - 43 Unnomed springs 0.20 24/2E NESW 33 Dom. (0.01), Power (0.04), foh, 

Pond in unnamed creek 23/2E 
Swimming (0. 10) & Irr. 5 Ac. (0.05) 

7699 5215 3359 3-19-47 0 . 05 SENW 4 Dom. (0 . 01) & Irr. 5 Ac. (0.04) s 
9925 7057 6088 9-28-50 Unnamed creek  0.04 24/2E NWSE 33 Irr . 4 Ac. S, D 

10469 7553 8593 7-6-51 Unnamed stream 0.05 23/2E NESE 5 Irr. 10 Ac. s 
11451 8431 5113 6-13-52 Unnamed spring 0.01 23/2E NWSW 3 Dom. s 
11699 8565 5105 9-24-52 Unnamed spring 0. 01 23/2E swsw 3 Dom . S, D 
12802 9708 3-10-54 Unnamed stream 0.10 23/2E N½SE 5 Irr . 10 Ac . F 

long Loke Tributor~ Curle~ Creek 

9833 6907 5046 8-15-50 long loke 0.10 23/2E Govt. t.o, 4 17 Irr. 10 Ac. s 
10109 7178 4185 2-5-51 long loke 0.05 23/2E Govt, lot 2 7 Irr. 5 Ac . s 
10589 7605 4419 8- 8-51 long loke 0.01 23/2E Govt. lot 2 17 Dom. s 
11550 8423 6300 7-25- 52 long loke 0. 04 23/2E Govt . lot 2 17 Irr. 4 Ac. s 
11642 8489 9-2- 52 long loke 0.15 23/2E Govt. lot 2 7 Irr. 15 Ac . s 
11648 8461 5371 9- 3-52 long loke 0.02 23/2E Govt. lot 2 7 Dom, (0.01) & Irr. 1 Ac. (0.01) s 

Unnomed Tributaries long Lake 

6148 3991 2224 9-1 4-44 Unnamed brooklet 0.01 23/2E Govt. lot 3 17 Dom. & Irr. 1 Ac. 
)> 
"O 

7754 5264 4- 12-47 Unnamed streom 0. 02 23/2E Govt. lot 1 20 Dom . (0.01) & Irr. 2 Ac. (0.01) s "O 
8753 5977 3657 4-12-49 Unnamed spring 0. 02 23/2E NWNW 8 Dom. (0.01) & Irr. 2 Ac . (0 .01) S, D rn 
9832 6906 5045 8-15-50 Unnomed brook 0 . 10 23/2E NWNE 17 Irr. 10Ac . 2 

9940 7058 4166 10-13-50 Unnamed brook 0.02 23/2E NENW 17 Dom, S, D 0 

10091 7172 4298 1-29-51 Unnamed stream 0.03 23/2E NWSE 20 Irr . 3 Ac . S, D x 
11863 8818 5717 11-20-52 Unnamed streom 0.03 23/2E SENE 20 Irr. 3 Ac. S, D 
12659 9434 5774 11-17-53 Unnamed spr ing 0.01 23/ 2E N¼NW 17 Dom. S, D 
16261 11956 8276 8-11-61 Uinomed creek 0. 11 23/2E SWNE 18 Dom. (0 . 01), Beautification & Fish Prop. S, D, B 

(0.10) 

Solmonber~ Creek Tributor~ long Lake 

6420 4188 2497 5-9-45 Solmonberry Creek & 
unnamed brook 

0.44 23/ 2E W¼NE & 
E¼NW 

7 Irr . 120 Ac, S, C 

7234 4924 5600 6-11-46 Solmonberry Creek 0.20 24/2E swsw 32 Irr. 20Ac. S, F 
10321 8300 5479 5- 9-51 Solmonberry Creek 0.08 24/ 2E NWNE 32 Irr . 10 Ac. S, D 

Unnamed Tributaries Solmonber~ Creek 

5282 3215 1551 10-14-40 Unnamed brook 0.02 23/ lE SWSE 12 Dom. (0 ,01) & Gorden Irr. (0,01) 
12585 9399 7-2 1-53 Unnamed springs 0 . 60 23/2E SESW 7 Dom. (0. 01) & Fish Prop. (0.59) 

NENW 18 
15355 11340 3-24-59 Unnomed spring 0.05 23/ 2E SESW 7 Dom. (0.01) & Power (0.04) 

Unnamed Stream Tributa2_'. Yukon Harbor (295) 

7495 4847 2689 10-10-46 Unnamed stream 0.15 24/2E •Govt. Lot 3 34 Beautification, Fire Prot (O . 12} & Irr. 
3 Ac. (0.03) 

12468 9417 6418 7-28-53 Unnomed stream 0 . 02 23/2E NWNW Mill Use 

• Certificote in error, change required. N 
Vl 
-.J 

DNR-00004036 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



DNR-00004037 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Big Phinne}: (Frogorio) Creek Tributor}: Colvos Possoge (308) 

4747 2766 1864 2-24-39 Big Phinney (Frogorio) Creek 0 , 03 23/2E NENE 28 Dom. (0.01 ) & Irr . 1 Ac. (0.02) s 
6445 4151 23 19 5-21 - 45 Unnamed stream 0 . 01 23/2E SESW 22 Dom. s 
6655 4351 2953 9- 8- 45 Big Phinney (Frogorio) Creek 0.02 23/2E NWNW 27 Dom . (0.01) & Irr, 2 Ac , (0.01) 

13131 9854 7090 9- 17- 54 Three springs 0.01 23/2E SESW 22 Dom. S, D 
13197 9915 6172 11-24- 54 Big Phinney (Fragorio) Creek 0.20 23/ 2E NENE 28 Dom. (0.01) & Swimming (0, 19) 
16942 9-29-61 Utt le Phinney Cree k o. 11 23/2E SWNW 22 Irr. 10 Ac . (0. 10) & Dom. (0 . 01) s 
16956 10- 9- 61 Little Ph inney Creek 0,03 23/2E NWSW 22 Irr. 2 Ac. (0 .02) & Dom. (0.0 1) s 
17063 12- 18-61 little Ph inney Creek 0.08 23/ 2E swsw 22 Dom. (0 . 01), Stock (0. 0 1) & Power (0.06) s 

Unnamed Stream Tributorr Colvos Passage (3 10) 

13730 10374 7672 2-2- 56 Unnamed spring & two 0.02 23/2E Govt. lots 2 27 Dom, 
unnamed streams &3 

13789 10376 7884 4-2- 56 Unnamed stream 0.01 23/2E Govt, lot 2 27 Dom. 
13790 10377 7623 4-2-56 Unnamed stream 0.01 23/2E Govt. lot 2 27 Dom. 

Unnamed Sering Tribute!)'. Colvos Pomge (Jl 1) 

15735 11865 10- 26-59 Three unnamed springs Olympie Homes Company 0.50 23/ 2E Govt. lots 3 34 Com. Dom. 
&4, SWNW 

Ololla Creek Droinoge (313) 

Olollo Creek Tributary Ololla Boy 

Ololla Creek 23/2E 
:l> 

3113 1601 11 24 8-26-30 o. 15 SWNE 29 Irr. 13 Ac. "1J 

9585 6984 4492 5-5-50 Olollo Creek 0. 05 23/ 2E NWSE 32 Irr. S Ac. S, D "1J 

9588 69 14 5226 5-5-50 Ololla Creek 0. 10 23/ 2E NWSE 32 Irr . 14 Ac. S, D [Tl 
z 

10803 7751 6046 10-15-51 Olollo Creek 0.05 23/ 2E NENE 29 lrr. 5Ac. S, D 0 
11650 8491 5971 9-4-52 Olollo Creek 0. 04 22/ 2E NWNE 5 Dom. (0.01) & Irr. 6 Ac. (0.03) S, D x 
15028 11164 8-28-58 Olallo Creek 0.03 23/ 2E SWSE 32 Irr. 3 Ac. S, D 

Unnamed Tributaries Ololla Creek 

6202 4011 2453 10-17-44 Unnamed creek 0.05 23/ 2E SESE 32 Dom . (0.01) & Irr. 4 Ac. (0.04) 
9586 6985 4510 5-5- 50 Unnamed brooklet 0.03 23/ 2E NWSE 32 Irr. 3 Ac. 
9587 6913 5225 5-5-50 Unnamed brooklet 0.03 23/ 2E NWSE 32 Irr. 3 Ac. 

10697 7685 5810 9-5-51 Unnomed lake o. 11 23/ 2E NWNE 33 Stock (0. 01) & Irr . 10 Ac. (0. 10) 
12698 9503 7990 12-22-53 Pond & unnamed spring 0.03 23/ 2E NESW 33 Irr. 2.5 Ac. 

SENW 
13439 10137 7345 5-23-55 Unnamed stream o. 10 23/ 2E NENW 33 Irr. 10 Ac. 
14568 10936 7466 10-31-57 Unnamed brook 0.02 23/ 2E NWSE 32 Dom. 
15253 11333 7660 1-22-59 Pond & unnamed springs 0.02 22/ 2E NENW 5 Irr. 2 Ac. 
16111 11912 6-8-60 Unnamed stream 0 . 10 23/ 2E W¼SE 28 Irr. 10 Ac. 
17282 12781 5-11-62 Unnamed lake 0.15 23/ 2E NWNE 33 Irr. 15 Ac. 

Unnamed Se::in§? Tributort Colvos Passage 

12541 9292 6349 8-31-53 Unnamed spring  0.01 22/ 2E Govt. lot 1 10 Dom. 

Unnamed Se:ing Tributorr Colvos Passage 

8585 5965 3368 9-16-48 Unname d spring   0.01 21/2E God. lot 1 4 Dom . 

Unnamed Stream Tributorr Colvos Passage (320) 

5616 3466 11 - 27- 41 Unnamed stream  0.05 21/2E Govt. lot 1 4 
N 

Group Dom. u, 
-.0 

DNR-00004038 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)



Toto I locoVion or 
I\) 
a, 

Appl. Permit Cert . Priority Source Nome Quantity Point of Diversion Use end Quantity Proviso 0 
(cfs) (T. R. Subdivision Sec,) (cfs) 

KITSAP PENINSULA ::a: 
l> 

Unnamed Spring Tributary Gig Harbor -I 
fT1 

9562 7010 4614 4- 27- 50 Unnomed spring   0.025 21/2E Govt. Lot 4 5 Com. Dom . 
::0 

::0 
fT1 
(/J 

Crescent Creek Tr ibutary Gig Harbor (321} 0 
C 

10268 7415 6150 4 - 26- 51 Crescent Creek 0. 05 22/2E SWNE 20 Dom . (0.01) & Irr . (0.04) s ::0 
(") 

11086 8173 6263 2-20-52 Unnamed stream 0.03 22/2E 5WSE 32 Irr. 3 Ac. s fT1 
13606 !0253 7858 9-23- 55 Crescent Creek & unnamed 0 . 17 22/ 2E Ei N W 29 Dom. (0.0 1) & Irr . 16 Ac. (0. 16) S, D (/J 

springs 
22/2E 

l> 
15050 11 182 9-3-58 Crescent Creek 0. 10 NWSE 29 Dom. (0. 01) & Irr. 10 Ac. (0.09) S, D 2 
15511 11561 6-9-59 Unnamed spring Gig Harbor Cemetery Association 0 . 02 22/ 2E E½ 32 Irr. 2 Ac. S, D 0 

G') 

fT1 
North Creek Tributary Gig Horbor (322) 0 

r 
10-22- 42 North Creek 0.03 21/2E NENW 6 Dom, (0 . 01) & Irr . 3 Ac . (0.02) 

0 
5752 3632 2567 G') 

16469 12244 12-19-60 North Creek 0 . 10 22/ 2E Govt. Lot 4 31 Grovel Washing -< 
0 .,, 

Unnamed Spring Tribute!)'. Gig Harbor -I 
:r: 

13983 10444 7011 7-24- 56 Unnamed spring  0.02 21/2E NENE 7 Dom, fT1 

~ 

Unnamed Stream Tributary Gig Harbor (323) 
-I 
(/J 

l> 
10461 7602 4675 7-10-51 Unnamed stream  0.01 21/2E SWNW 8 Irr. 0.5Ac. S, D -0 

-0 
fT1 

Unnomed Spring Tributary The Narrows 2 
2 

3272 1691 519 1-6-31 Unnamed spring Shore Acres Water Distric t 0.15 21/2E Govt. Lots 1 7 Com. Dom , (/J 

C 
&2 r 

l> 
Sullivan Creek Tdbutory Wolloche t Boy (327) l> 

2 
4906 2836 1902 7-18-39 Unnamed stream  0.02 21/2E SWNW 29 Ponds, landscaping, & Be autification 0 

(") 
fT1 

Unnamed Se!: i"§! Tributor>:'. Wollochet Bo>:'. ::0 
-I 

3034 1545 476 7-3-30 Unnamed spring  0.005 21/2E Govt. Lot 7 30 Dom . ~ 
2 

l> 
Unnamed Streom Tr ibu tary Wo l lochet Boy (329) 0 

c.... 
l> 

17082 12911 12-26-.5 1 Unnamed stream & four 0.2 1 21/IE E~NE 13 Dom. (0. 01), Stock & Irr. 30 Ac . (0. 20) (") 

springs fT1 
2 
-I 

Artondole Creek Tributary Wollochet Boy (330) (/J 

r 
13461 10129 7946 6-8-55 Unnamed spring   0.04 21/ lE NESW 13 Irr . 4 Ac . l> 

2 
14787 11105 5-7-58 Artondole Creek Artondolc Golf & County Club 0 .35 21/l E swsw 13 Irr. 35 Ac. S, D 0 

(/J 

Unnamed Sering Tributary Wollochet Sol (33 1) 

15283 11298 8436 2-11-59 Unnamed spring 0.06 21/lE SWNE 24 Dom. (0 . 01) & Irr. 7 Ac. (0.07) 

DNR-00004039 

(
b
) 
(
6
)

(b) (6)

(b) (6)

(b) 
(6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(b) (6)



Unnomed Streom Tr;buto!:l'. Wolloche t Bor (332) 

9864 6839 5968 8-30 -50 Unnamed stream 0.15 21/lE SESE 24 Dom. (0.01) Fish, & Irr , 15 Ac . (0 . 14) 
15468 11 524 8343 5-18-59 Unnamed spring, pond 0 . 07 21/lE NESE 25 Fire Prot. , Fi sh Prop. & Irr. 7 Ac. 

Unnamed Stream T ributorr Holes Passage {336) 

6067 3865 2892 6-27-44 Unnamed stream 0 . 05 21/lE NESW 25 Dom. (0.01) & Irr. 6 Ac. (0,04) 

Muri Creek Tri butorr Sunn>_: Sor (337) 

6046 3882 2333 6-1-44 Muri Creek 0.03 21/lE SWNW 25 Dom. (0.0 1) & Irr. 3½ Ac. (0.02) 
9616 7377 4860 5-17-50 Unnamed spring 0.005 21/lE Govt, Lot l 25 Dom. 

Unnamed Stream Tributor2'. Holes Passage (338) 

5818 3846 2095 4- 20- 43 Unnamed stream 0.01 21/lE Govt. lot 3 26 Dom. 

Unnamed Se:ing Tribute!)'. Horsehead Sor 
4515 2554 1104 3-31-38 Unnamed spring 0.02 21/lE Govt. lot 2 28 Stock (0 . 01 ) & Dom, (0 . 01) 

Unnamed Spring Tributary Horsehead Boy )> 
"O 

3445 1865 1045 7-9-31 Unncmed spring 0 . 01 21/ lE NWSE 16 Dom. "O 
rn 
z 
0 

Unnomed Streom Tributorr Lor Inlet (342) x 
11715 8509 9- 29-52 Unnamed stream 0,20 21/lE WISE 15 Irr. 20 Ac. 
12035 8876 6494 2-4- 53 Unnamed stre am 0.16 21/lE N SW 11 Irr. 30 Ac, 
12072 9001 5844 2-16-53 Unnamed sfTeom 0.20 2 1/ lE NESWSE 15 Irr. 20 Ac. S, F 

NWSWNE 
14057 10462 6725 8- 29-56 Unnamed spring 0.01 21/l E swsw 15 Dom. & Stock Weter 
14886 12058 7-1-58 Unnamed springs 0.20 21/lE NWN W 22 Irr. 20Ac. 
15306 11324 7523 2-20-59 Unnamed spring 0.01 21/lE SESE 10 Dom . 

Morer Creek Tdbutorr Lot In let (343) 

13449 10160 7086 5-31-55 Meyer Creek 0.22 21/lE SESW 2 Dom. (0.01), Stock (0.01) & Irr , 20 Ac. S, D, F 
swsw (0.20) 

Unnamed Stream Tributorl Lol In le t (3M) 

'6479 4208 3422 6- 8-45 Unnomed stream 0.15 21/lE SWNE 2 Dom, (0.01), Stock , & Irr. 15 Ac, (O. 14) 
7873 5216 2913 6-1 0-47 Unnamed stream 0. 12 21/lE NWNE 2 Irr. 12 Ac. 

Marble Cre ek Tribu to!)'. Henderson Bor (349) 

3590 1862 783 1-18-32 Marble Creek  o. 10 22/lE Govt . lot 3 26 Dom. (O , 01) & foh Culture (0. 09) 

Unnamed Se::in~ Tributorl Henderson Bal 

9688 6867 6-1 2-50 Unnamed spring  0,01 22/ lE NESW 25 Dom . 

* Certificate in error, change required. I\J 
O' 
I-' 

DNR-00004040 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Toto! locot,on of N 
Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use ond Quantity 

0' 
Proviso N 

(cfs) (T. R. Subdivision Sec .) (cf,) 

KITSA P PENINSUlA 
::a:: 

McCormick Creek Tributory Henderson Boy (350) 
)> 
--i 
rn 

5530 3410 2170 7- 29- 41 Unnomed streom 0.01 22/lE W½SE 25 Dom . ;:,;, 
7550 5440 11-25-46 Unnamed streom 0.11 22/lE SESE 25 Dom . (0.01) & Fi,h Prop. (0. 10) ;:,;, 
95 11 6844 4422 4-8-50 Unnamed spring 0.10 22/lE Govt. Lot 2 25 Com . Dom. rn 

14690 11202 8079 3-4-58 McCormick Creek Wynwood Gorden Center, Inc. 0.04 22/lE SWSE 25 Nurser(c sup) ly & Irr. 3 Ac. S, D l/1 

14876 12046 8657 6-24-58 Unnamed springs & 0.50 21/lE NWNE 1 Dom. 0.01 & lcr. 49 Ac. (0.49) S, D 0 
C 

McCormick Creek ;:,;, 
(") 

rn 
Unnamed Stream Tributary Burley L.ogoon (353) l/1 

)> 

15403 11 444 7614 3- 11 -59 Unnamed stream Peninsulo School District 0.02 22/lE NENW 24 lrr. 2 Ac. z 
0 
C) 

Purdr Creek Tribute~ Burler Lo~oon (354) rn 
0 

22/ lE 
r 

2291 1245 231 1 5- 3-28 Purdy Creek 0. 02 NESW 13 Dom, (0.01), Stock, & Irr. (0.01) 0 
6043 3881 2185 5-27- 44 Unnamed stream 0.015 22/2E NWSW 7 Dom. (0.0 1) & Irr. 1 Ac. (0.005) C) 

6068 3874 2398 6- 28- 44 Purdy Cree k 0 . 05 22/ lE SESE 12 Dom . (0.01) & Irr. 5 Ac. (0.04) L -< 
9969 7059 4606 10-30-50 Unnamed streom 0.01 22/ lE SESE 12 Dom. S, D 0 

11 515 8436 5592 7-14-52 Unnamed sp-ing 0.25 22/lE SENE 13 Fi sh S, D, F "Tl 

15632 11738 8-14-59 Purdy Creek o. 18 22/2E NENW 6 lcr. 18 Ac . 5, D --i 
:i:: 
rn 

Burley Creek Dra inage (356) 2'.5 
--i 

Burley Creek Tributary Burley lagoon (/) 
)> 

Burley Creek 23/ IE W½NW Cooling milk (0.10) & Irr. 40 Ac. (0.40) 
-u 

5293 3214 1883 10-30- 40 0.50 36 -u 
6116 3937 2364 8-21-44 Burley Creek 0 . 01 23/ IE SWNW 25 Irr . l Ac, rn 
6329 4061 4659 2-27-45 Burley Cree k 0.01 23/ IE E½NE 26 Dom, & Gorden Irr, !':: 
6348 4107 2519 3- 14-45 Burley Creek 0.18 22/ lE NWNW 12 Irr. 18 Ac. s z 
6371 4109 3668 4-3-45 Burley Cree k 0.25 23/ lE N½NW 36 Irr. 25 Ac . s l/1 
6375 4104 2449 4-7-45 Burley Creek 0.56 23/ IE swsw 25 Irr. 104 Ac. s C 

7481 50 18 2795 10- 1-46 Burley Creek 0.03 23/!E SWNW 25 lcr. 3 Ac. s r 
8525 5830 3700 7-26-48 Burley Creek 0.02 22/ !E NWNW 12 Irr. 2 Ac. s )> 

162 17 12677 7-27-60 Burley Creek 0. 09 23/ lE SWSE 13 Dom. (0.01) & Fish Prop. (0.08) )> 
z 
0 

Beor Creek Tributary Burle~ Creek (") 
rn 

22/!E 
;:,;, 

2196 1161 1475 11-1-27 Bear Creek P. C. & F. P. Allen 0.05 SESE 2 Dom. (0.01) & Irr. 4 Ao. (0.04) --i 
9870 9152 7953 9- 5- 50 Unnamed stream P. Sedler 0. 35 22/lE NWSW 2 Irr. 35 Ac . S, D ~ 
9881 6885 5506 9-11-50 Unnamed brook F. Yaklich & E. Rivord 0. 15 22/ lE NESE 3 Irr . 15 Ac. s z 

16519 12600 2-7-61 Unnamed brook F. J. Yaklich 0.01 22/ lE NESE 3 Dom, )> 
0 
'-

Various Tributar ies Burley Creek )> 
(") 

4004 
rn 

2154 1117 7-1 7-34 Unnamed creek 0 . 41 22/ !E NES W Dom. (0 . 01), Irr. 5Ac. (0.10)&Power z 
(0.30) --i 

4005 2157 1043 7-1 8-34 Unnamed stream 0.06 23/ lE NENE 26 Dom. (0.01) & Power (0.05) l/1 4555 2581 I 121 7-8-38 Unnamed spring 0.02 22/ lE SWSE 1 Dom . r 
6372 4103 3650 4-3 - 45 Unnamed brook 0.25 23/ IE NENE 35 Irr. 25 Ac. s )> 
8146 5505 3780 12-9-47 Unnamed spring 0.10 23/ lE NESE 13 Dom . (0.01) & Irr. 10 Ac. (0.09) S, F z 
8896 6126 4547 7-1 1-49 Unnamed spring 0. 10 23/ lE NESE 13 Irr. lOAc. S, D, F 

0 
(/) 10102 7515 5809 2-2-51 Unnamed springs o. 10 23/!E NESE 13 Dom. (0.01) & Irr. 10 Ac. (0.09) S, D, F, A 

DNR-00004041 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnamed Sering Tributorz: Burlez: lcgoon 

4907 2817 1865 7- 20-39 Unnamed spring 0. 03 22/lE SENE 11 Dom . (0 . 02) & Gorden Irr . (0 . 01) 

Unnamed Stream Tributorz: Burlez: Inlet (357·) 

11719 8663 6431 9-30-52 Unnamed stream 0 . 02 22/ lE NWNE 14 Dom . (0.01) & Irr. 1 Ac. (0. 01) 

Unnamed Stream Tributarz: Burle~ lcgoon (358) 

10312 7435 4764 5- 8-51 Unnamed spring 0.01 22/ lE Govt. Lot 2 14 Dom . 
16190 11941 7970 7-19-60 Unnamed spring 0.01 22/ lE Govt. Lot 2 14 Dom. 
16196 11952 6345 7-22-60 Unnamed spring 0.01 22/ lE Govt. Lot 2 14 Dom. 

Unnamed Stream Jributorz: Burlez: Lagoon (359) 

16736 12418 6-22-61 Unnamed spring & stream 0.04 22/ lE Govt. Lot3 14 Dom . (0. 01) & Irr. 3 Ac. (0. 03) 

Unnamed Stream Tributorz: Henderson 8oz: {362) 

6165 3987 2252 9-22-44 Unnamed spring 0.10 22/ lE NWSW 23 Dom. (0. 01) & Irr. 10 Ac. (0.09) 
Certificate of Change 339 1-2- 52 

Minter Creek Droinoge (367) 

Minter Creek TributOry Corr Inlet 

4731 2975 133 I 1- 28-39 Minter Creek State of Washington Dept . of 20. 00 22/ lE SWSE 20 Fish culture, operation and scientific work :t> 
Fisheries on fish & operating downstream counting "U 

"U 

22/l E 
traps rn 

7258 5012 3399 6-17-46 Minter Creek 0.10 SWNE 9 Dom . (0 . 01) & Irr. 10 Ac. (0.09) s z 
12282 9071 5614 4-21-53 Minter Creek 0.01 22/ lE NWNE 9 Dom, S, D 0 

x 
Tr ibutaries of Minter Creek 

5652 3522 2813 2-28-42 Lo ke Floro 0.01 23/lE SENE 20 Dom., Fire Prat., & Irr. 6 Ac . 
7901 5922 7717 6-21-47 Unnamed stream 0.11 22/lE NWSW 15 Dom. (0.0ll & Irr. 6 Ac. (0.10! 
7907 6155 3508 6-26-47 Unnamed brook State of Washington Dept. of 0.50 22/ lE NWNE 29 Dom . (0. 02 & Fish Prop. (0.48 

Fisheries 
8532 11665 7841 7-30-48 S. Fork Minter Creek 0.19 22/ lE SESW 15 Dom . (0.01~ & Irr. 15 Ac. (0.1 8) s 

14398 10915 7150 7-9-57 Unnomed creek 0.25 22/lE NENE 9 Grave I Was Ing & Fish Prop. s 
14838 11189 7439 6-2-58 Unnomed spring 0.05 22/ lE SESW 15 Group Dom . s 
15209 11 704 12-23-58 S. Fork Minter Creek Spoden i Brothers 1.00 22/ lE NENW 21 Monufocturlng (rock washing) S, D1 P 
15268 11677 7900 1-30-59 S. Fork Minter Creek 0.31 22/lE swsw 15 Dom. (0.01) & Irr. 30 Ac. (0.30) s 

Unnamed Stream Tributorz: Corr Inlet (368) 

6016 3872 2534 4-28-44 Unnamed spring 0.01 22/lE NWSW 29 Dom . & Stock 
17273 12770 5-7-62 Unnamed stream 0.25 21/lE Govt. Lot 1 5 Beoutificotion, Aquatic Plont & Fish Prop. 

Locket Cree k Tribu tort Glen Cove (369) 

3349 1782 1535 4-11-31 Lockey Creek 0.10 22/lE SESW 31 Dom. (0.01) & Irr. 8Ac . (0.09) 

Unnamed Stream Tributcrz: Von Geldern Cove (375) 

3429 1771 1207 6-19-31 Jock.son's Lake 0.03 21/lW NEN W 26 Dom. (0.01) & Irr. 2 Ac. (0 . 02) 
3429 1771 1215 6- 19-3 1 Jackson's lake Fisher Flouring Mills Co. 0 . 10 21/l W NENW 26 Dom. (0.01) & Irr. 3 Ac. (0.09) 

13593 10318 6690 9-1 5-55 Unnamed stream Callison's Inc. 0.01 21/lW NENW 35 Industrial Processing S, L 
T\J 

15356 11391 7548 3-24-59 Unnamed springs 0.03 21/lW SESW 26 Dom. (0. 01) & Irr . 2 Ac. (0. 02) s O' 
\,> 

DNR-00004042 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



I\) 

Total Locotlon of er-
Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use and Quon ti ty Proviso J:s 

(cfs) (T. R. Subdivision Sec.) (cfs) 

KITSAP PfNINSUlA ::E 
l> 

Unnamed Stream Tributari'. Von Ge ldern Cove (376) -I 
m 

20/lW stsw 
;;o 

15814 11769 8178 12-18-59 Unnamed spring 0.02 2 Dom . (0. 01) & Stock (0.01) ;;o 
R17178 3- 13-62 Unnamed stream 4500.f. 21/lW NESW 34 Recreotion & Beautification m 

(.f) 

0 
Unnamed Sp:ing Tributary Lake Boy C 

;;o 

2423 1246 805 9- 22-28 Unnamed spring 0.02 20/lE Govt. Lot l 6 Dom. 
(') 
m 

2548 1360 1427 3-1 8-29 Unnome d spr ing 0 . 05 20/lE Govt. Lot l 6 Dom, (0.01) & Irr. Lown & Gorden (0 . 04) (.f) 

3128 1714 618 9-8-30 Unnamed spring 0,06 20/lE Govt. Lot l 6 Dom . (0.0 l )&lrr. 1.5Ac, (0,05) )> 
z 
Cl 

Unnamed Spring Tributary Loke Boy G'l 
m 

*10432 7613 4488 6- 22-51 Unnamed spring Nortiiwest Bible Schools 0.02 20/lE Govt. Lot I 6 Comp Dom. 0 
r 
0 
G'l 

Unnamed Stream Tributary Filuce Boy (385) -< 
0 

3454 1867 740 7-1 7-31 Unnamed streom 0 . 20 20/lW SWSE 14 Dom. (0,01) & Irr . 10 Ac. (0.19) 'Tl 
10361 7583 7047 5-24-51 Unnamed stream 0.05 20/lW NENE 23 Irr. 5 Ac. s -I 
12658 9478 6701 11-16-53 Five unnamed springs 0.26 20/lW N,!-NE 23 Dom . (0,01) & Irr. 25 Ac. (0.25) 0 I 
12661 9461 6222 11-18-53 Two unnamed ponds & two 0. 11 20/lW SESE 14 Dom . (0.01) & Irr. 10 Ac. (0. 10) m 

unnamed streams ;;,: 

=i 
(.f) 

Unnamed Stream Tributary Fi luce Boy (386) )> 
-,:, 

16517 12288 8165 2-6-61 Unnamed spring 0,01 20/l W SENE 23 Dom. s -,:, 
m 
z 

Unnamed Streom Tributory Flluce Boy (387) z 
(.f) 

••13997 10520 7122 6-4-56 Unnamed drainage ditch 0.25 20/l W SESE 26 Irr, 25 Ac. 
C 
r 
)> 

Unnamed Streom Tributory Toylor Boy (390) 
l> z 
Cl 

••13897 10520 7122 6-4-56 Unnamed si=,ring 0.25 20/ lW SESE 26 Irr. 25 Ac, (') 

17241 12768 4-19-62 Two unnomed stream$ 0. 85 20/ l W S!NE 26 Irr . 85Ac. (0.85) &Fish Prop. s m 
;;o 
-I 

Unnamed Streom Tributary Toylor Boy (391) ~ 
z 

14440 10810 7136 8-9-57 Unnamed si=,ring 0.01 20/ lW Govt. Lot 1 26 Dom, S, D )> 

and/or 4 Cl 
c.... 
)> 
(') 

Unnamed Stream Tributary Cose Inlet (401) m 
z 

13142 9830 7443 9-28-54 Unnamed re$ervoir in 21/lW N!NW Fish Prop, (0.49) & Dom. (0.0 1) 
-I 

0.50 23 
unnamed stream & .spring (.f) 

r 
)> 

Dutcher Creek Tributary Dutcher Cove (402} 
z 
Cl 
(.f) 

7934 5266 4407 7-18-47 Dutcher Creek & reservoir 0.20 21/lW SWSE 11 Irr. 20 Ac. S, O, F 
in unnamed stream 

12677 9501 6228 12- 2-53 Dutc:her Creek 0. 01 21/lW SWSE 11 Irr. I Ac, S, D 

DNR-00004043 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Mo pie Creek T dbutorr Cose In let (405) 

7245 4749 2655 6- 13-46 Maple Creek 0 . 01 21/lW Govt. Lot 5 3 Dom . 
3159 1593 471 9-1 8-30 Maple Creek 1.00 21/lW Govt. Lot 5 3 Power (0. 98), Dom . (0.0 1) & Irr. 2 Ac . 

(0 . 01) 

Unnamed Stre am Tributorl Voughn Bot (406) 

6757 4556 3184 11-13-45 Unnamed stream  0.10 21/lW Govt . Lot 6 Dom . (0.01) & Irr. 10 Ac . (0.09) 

Unnome d Streom Tr ibute~ Vou~hn Bor (407) 

14023 10485 6743 8- 13-56 Unnamed stream 0.02 21/lW Govt. Lot 5 Dom. 

Unnomed Streom Tribute~ Vou~hn Bor (409) 

1647 755 227 3-18-26 Unnamed stream 0. 10 21/lW NESE 2 M.anufocturing 

Unnamed Srreom Tribute~ Vaughn Bor (410) 

9877 6991 5408 9-8- 50 Unnamed spring 0.01 21/lW NENW 1 Dom. 
16165 121 15 8056 7- 5-60 Unnamed spring 0 .04 21/lW NENE 2 Dom. (0.01) & Irr. 3 Ac. (0.03) 

Unnamed Stream Tribute~ Voughn Bor (4 12) 

8090 56 17 3253 10-24-47 Unnamed spring 0. 01 21/lW Govt. Lot 1 Dom . )> 
"'Cl 
"'Cl 

Unnamed Stream Tr ibutorl Rockl Bat (414) 
l"T1 
z 
0 

2963 1697 1912 4-28-30 Unnamed streom 0.02 22/ lW Govt. Lot 4 34 Dom. (0.01) & Irr. 1 Ac . (0 .01) x 
Unnamed Sf:!:ing Tribute~ Roe~ Sol 

17206 12701 3-28-62 Unnamed spring 0.01 22/ lW Govt. Lot 2 27 Dom. 

Unnomed Stream Tribute~ North Bor (417) 

12943 9732 7430 5-25- 54 Unnamed stre am 0. 03 22/ lW Govt . Lot 4 28 Fish Prop. (0. 03), Fire Prat. & Irr . 2Ac. 
(0 . 02 reused) 

Unnamed Stream Tributorr North Bor (418) 

10998 8019 5027 1-24-52 Unname d stream 0.20 22/ lW NWNE 28 Irr . 20 Ac. 

Sisson Creek Droinoie Tr ibuto2: North Bar (419) 

3090 1567 984 8-16-30 Unnamed spring 0.01 22/ lW SWSE 21 Dom. & Irr . 1 Ac, 
3102 1562 988 8- 20-30 Unnamed stream 0.02 22/ lW SWSE 21 Dom . (0 .01) & Irr. 1 Ac. (0.01) 

Unnomed Streom Tributorr North Bor (420) 

1531 2139 1022 10-26-25 Unnamed sh"eom 0.06 22/ lW Govt. Lot 4 16 Irr. 4 Ac. 
6765 4360 242 1 11-15-45 Unnamed stream 0.04 22/ lW Govt, Lot l 21 Dom. (0 . 01) & Irr. 9 Ac . (0 . 03) 

• Ce rtifi cate in error, chonge required, 
~ •• Diversion o llowed from either unnamed droinoge di tch or spring - totol not to exceed 0. 25 c. f.s. 
O' 
u, 

DNR-00004044 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Totol Locotion of "' Cl' 
Appl. Permit Cert. Priority Source Name Quantity Point of Diversion Use and Quantity Proviso Cl' 

(cfs) (T. R. Subdivision Sec . ) (cfs) 

KITSAP PENINSULA ~ 
Unnamed Streom TributO')' North Boy (423) 

)> --, 
rn 

161 2 756 1190 2- 13- 26 Unnamed stre0m 1. 00 22/ lW Govt. Let 2 16 Dom. (0 . 01), Power (0.91) & Irr . 8 Ac. ::0 

(0.08) ::0 

8558 5885 4004 8- 19-48 Unnamed stream 0.02 22/ lW Govt. Lot 2 16 Dom . (0 . 01) & Irr. 1.5 Ac. (0.01) rn 
(f) 

0 
C 

Unnamed Stream Tribute')' North Boy (424) ::0 
(") 

179:l 792 317 7- 15-26 Unnamed spring 0 . 02 22/ lW Govt. Lot 1 16 Dam. (0.01) & Irr. 3 Ac. (0.01) rn 
ch 
)> 

Cou lter Creek Tributary North Boy (425) 2 
0 

10147 7243 4834 2- 26- 51 Coulter Creek 0.05 22/ lW NENW 9 Irr . 5Ac. S, D 
G) 

rn 
10286 7505 4840 5- 2-5 1 Coulter Creek 0.01 22/ lW NE NW 9 Dom . s 0 
13264 9912 1-24-55 Coulter Creek 0. 10 22/ lW NWNE 9 Dom. (0.01) & Irr. 17 Ac. (0.09) S, D r 

0 
G) 

BA IN BRIDGE ISLAND -< 
0 

Unnamed Stream Tributo~ Port Madison (427) 
.,, 
-i 

*12389 9197 6936 6-3- 53 Unnamed stream 0. 11 26/ 2E NENE 33 Irr. 20 Ac. 
::,: 
rn 
~ 

Unnamed Stream Tributary Port Madison (428) --, 
(f) 

*12389 9197 6936 6-3- 53 Unnamed stream 0.11 26/2f NWNW 
)> 

34 Irr. 20 Ac. "tl 
14507 10850 8214 9-20-57 Two unnamed ~nds Bloedel Timberlands Development, Inc. 0. 17 26/2E SE NE 33 Irr. 65 Ac. "tl 

rn 
2 

Unnamed Stream T rlbutory Port Modi son 2 
(f) 

17510 12857 9-12-62 Unnamed stream 0.05 26/2E NESW 33 lrr. 5 Ac . C 
r 
)> 

Unnamed Oroino§le Tribute!}'. Port Madison 
)> 
2 

16321 12131 852 1 9- 6-60 Pond in unnamed drainage 0.27 26/ 2f S!SW 
0 

35 Irr. 27 Ac. (") 
rn 
::0 

Port Madison Creek Tribute')' Puget Sound (43 1) --, 
!'. 

7084 4561 5336 4-30-46 Unnamed springs 0.15 25/2E NESW 2 Com . Dom. 2 
16101 12599 6-7-60 Port Madison Creek  0.06 25/2E NESE 3 Dam, (0.01 ) /!. Irr. 5 Ac. (0.05) )> 

0 
c.... 

Unnamed Stream Tributary Puget Sound (432) 
)> 
(") 
rri 

16666 12359 5- 4-61 Unnamed springs 0.02 25/ 2E SENW 11 Irr . 2 Ac . 2 --, 
(f) 

Unnamed Stream T ributory Murden Cove (434) r 
)> 

10012 7136 5100 12-4-50 Unnomed reservoir & 0.20 25/2E NENE 16 Irr. 20Ac. 2 
0 

unnamed spr ing 
25/2E 

(f) 

10751 7849 5457 9-25- 51 Unnamed stream 0.10 NENW 22 Irr. 20 Ac. S, D 
17313 12785 5- 29-62 Unnamed stream & spring 0 . 05 25/ 2E SESW 15 Irr. 4 Ac . (0.04) & Dom. (0 . 01) s 

DNR-00004045 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnomed Stream Trlbukl!): Murden Ccv• (435) 

1697.3 12603 10-18-61 Unna~d atr•am & 1pdng1   0.10 2$/:.£ NENE 22 Grovp Dorn .. 

Unnomed Stream Tributo!)'. Ec.gl• Horbor (437) 

11172 8200 5401 3-20-52 Aes.rvoir tn ._...named itr•at11  0,20 25/:lf sw:sw 23 Irr, 25Ac, 

Unno!YlOd Stream Tribulori:: E;,!il• Harbor (439) 

55113 3-475 11103 9-13-.41 U•nam•d apring  0.02 25/:IE NESE 28 Ooa, (0. 01} & Irr. 2 Ae. (0. 01) 
14865 1202; 7943 6-25-58 lktnom•d •tr•am Town of Win,!ow 0,35 25/2f SWNW 27 M.mieipal Sopply 

Unnamed Stro<:rm Tr!butori:: Eog le Harbor (440) 

14920 1206, 7567 7-21~8 Storcg• of l,lnnomd sham   0.03 2.!i/2E NESW 34 Irr. 2.5Ac. s 

Unnamed S!room Tributori:: Blok• Ii:: Harbor (4471 

10049 707! 5698 1--4-51 t.klnoined str•orn   0.01 2A/2E Gav!. Lot l Tl Irr. H Ae. S, D 

Unnamed Str•om Mbut<l!): Pugel Sound (449) 

3006 202f 793 6-7-30 Unna•d 1lr.crm  0,50 2-4/2E SWSE 11 Corn. Dom. 

J;> 

Unnamed S!room Tributcri:: Puget Sound (450) " " m 
5-176 3397 1938 5-31-41 Unno:l'md spring   0,01 21/2E Govt. lot 2 u Dom. & Irr. 1 Ac. z 

C 
x 

Edenhorrar Creek Trlbutori:: Rich Posso9• (452) 

608:! 39,4(, 2287 7-24--44 Ed•nhorhlr CrHk   0,25 25/.IE NESE 33 Dom. (0.01), Sleek, & Irr. 2!! >.c, (0.24) 

Unnomed Str•om Tributori:: P◊rl Orchard (454) 

15953 12203 0077 3-15-60 Uinol'l':)6d incm  0.01 24/2E Govt. lot 3 s Irr. 0.75Ac. 

Unnomed S!r•om Tribulc!): Porl Orchard (456) 

17514 12933 8-1!-..2 Un,.,omed apdng Scull, lloinbrldg• Waler Co, 0, 15 25/2f Govt, lot 4 32 Com. Dom. C, S 
17515 12934 8-13-62 U,nomod •1><in; Sou!!, lloinbridgo Wotu Ca. 0.05 25/lf Govt. lot 4 32 Cori:1. Dom. c, s 

Unnamed SE!ing Tributorr Port Orchord 

l-4-42!! 10842 7.c)J 7-31-57 Unnorned 1pring   0.01 25/2E Govt. Lot 4 32 Dom~ 

Unnomod Se!'.ins TribvlO!): Porl Orchord 

16182 11907 830-4 7-15-60 Unncmed ,ping  0,01 2!5/21' Govt. Lot 4 32 Dom. & flra f'rot. 

Unnomed S!room TribulO!): For! Orchoi:d (457) 

l278S 9631 6328 2-24-5-4 Unnallllld itre.Q,n    0.02 25/2E Govt. Lot 3 32 Dom. (0.01) & Irr. 0,33 Ae. (0.01} 
I\) 

• Dl11<1ili<>n ollow.id from either unnamed ,1reom (427) <Ir (428) • tohil not lo e,~..,•d 0, l'1 o,f,,, °' "l 

DNR-00004046 

(b) 
(6)

(b) 
(6)

(b) (6)

(
b
) 
(
6
)

(b) (6)

(b) (6)

(
b
) 
(
6
)

(
b
) 
(
6
)

(b) (6)

(
b
) 
(
6
)

(b) (6)

(
b
) 
(
6
)



I\) 

Total location of 0-
(X) 

Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use ond Quantity Proviso 
(cf,) (T. R. Subdivision Sec.) (cf,) 

BAINBR IDGE ISLAND :sE 
l> 
-I 

Unnamed Stream Tributary Fletcher Boy (461) rn 
::0 

7202 4652 5436 6- 1-46 Unnamed stream 0.15 25/ 2E NESE 20 Irr . 15 Ac. ::0 
8759 6866 4964 4-19-49 Unnamed stream 0 . 04 25/2E N WNW 21 Dom. (0. 01) & Irr. 4 Ac . (O. 03) rn 
9368 6871 3940 2- 8-50 Unnamed stream 0. 08 25/2E NENE 20 Irr. 8 Ac . V, 

12249 9097 4-13-53 Two unnamed streams 0.20 25/ 2E S½NW 28 Irr. 40 Ac. 
0 
C: 

16256 12193 8-10-60 Unnamed spring 0.05 25/2E NENW 28 Irr. 5Ac. ::0 
16354 12182 9-27-60 Unnamed stream 0.05 25/ 2E swsw 21 Irr. 5 Ac. (") 

16355 12135 9-27-60 Unna med pond 0.10 25/ 2E SESW 21 Irr. 10 Ac. rn 
V, 

l> 
Unnamed Sering Trl butory Fletcher Bor z 

Cl 

6090 4047 2714 7-31-44 Unnamed spring  0 . 01 25/2E Govt . Lot 2 20 Dom . , Fish, & Gorden Irr . 
C) 

rn 
0 
r 

Unnamed Stream Tr ibutary M.anzonito Bay (463) 0 
C) 

6931 9246 6592 2-27-46 Unnamed s:treom 0.30 25/2E NESE 9 Irr. 30 Ac. -< 
10008 7097 11 - 29- 50 Unnamed stream 0.10 25/ 2E SESW 4 Irr. 10 Ac . 0 
12925 97 11 6351 5-17-54 Unnamed reservoir in 0.18 25/2E NWNE 10 Irr. 18Ac. 

.,, 
unnamed stream -I 

15030 11146 8-29-58 Unnamed reservoir in 0 .20 25/2E SESW 4 Irr. 20Ac. ::r: 
rn 

unna med stream 
~ "R 15935 R242 3-7-60 Unnamed stream 16 o.f. 25/ 2E SESW 4 Irr. 8¼ Ac . 

16839 12537 8-11-61 Unnamed pond 0.15 25/ 2E SENW 4 Irr . 15 Ac. -I 
V, 
l> 
"U 

Unnamed Stream Tributory Agate Pos,oge (464) "U 
rn 

1174 500 165 8-21 - 24 Unnamed spr ing 0 . 25 26/2E Govt. Lot 1 28 Dom . (0.01) & Irr. 10 Ac . (0.24) z 
11556 8456 7400 7- 29-52 Unnamed spr ings 0.02 26/2E swsw 28 Dom . C z 

V, 
C: 

MA URY AND VASHON ISLANDS r 
l> 

Unnamed Se:ing Tributorl'.: Puge t Sound (466) l> 
z 

15097 11288 7511 9-23- 58 Unnamed spring 0 . 01 23/3E Govt. Lot 5 7 
Cl 

Dom . s 
(") 

rn 
::0 

Unnamed Stream Tributary Puget Sound (468) -I 
::i:: 

3158 1677 862 9-18-30 Unnamed spr ing He lghlt Water Corp. 0 . 05 23/ 3E Govt. Lot 5 18 Dom . z 
3324 2482 1558 3-16-31 Unnamed spr Ing Height. Water Corp. 0. 10 23/3E Govt. Lot 5 18 Dom . l> 

Cl 
'-

Unnamed Stream Tributary Puget Sound (469) l> 
(") 

rn 
1415 601 185 8-28-25 Unnamed spr ing  0 . 02 23/3E SENE 18 Dom. z 

-I 

Unnamed Stream Tri butary Puget Sound (470) 
iii 
r 
l> 

1860 760 238 8-25-26 Unnamed stre am    0.01 23/JE NESE 18 Dom. z 
Cl 
V, 

DNR-00004047 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(
b
) 
(
6
)



l31l 

592 

DNR-00004048 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



I\.) 
',I 
0 

MAURY AND VASHON lSlANDS :e 
)> 
-I 
m 
::0 

Dom. ::0 
m 
U'> 
0 
C: 
::0 

14 0 
m 
U') 

Cl 
m 
0 
r 
0 
!,') 

< 
0 
'TT 
-I :r 
JT! 

S, 

DNR-00004049 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Jvdd Cree< Oroinoge (510) 

Judd Creek Tdbutory Quorte-rrnoste-r Horbor 

3061 16.53 502 7-28-30 Judd Cro•k 0.00~ 22/2E SWNW D<>cii. 
33U 1703 518 3-6-3t Judd CrHk 0.07 22/:IE SENW ltr. 5A<.:. 
8677 6074 4(1~ 1-1249 Judd Cr•cik 0.15 2.z,'.:lE NESE I". 15 1o 20 Ac. S, D 
9706 7300 41.58 6-21-50 Judd CrHk o.os 22/:IE SENW Irr. 5Ac. 

Varlcw Tdbutories Judd Creek 

1698 741 115• •-27-26 Unnom•d 1tr•om 0.10 22/3E SESW 7 Dom, (0.01) & Irr. 12 Ac. (0.09) 
5572 3469 1971 9-3-41 Fit,:potrick Sp<lng No. 1 0.06 22/3E SESW 7 Dom. (0,01), Stock, & Po.,., (0.05) 
5589 3470 19i2 9-17-41 Fit,:potrick Sptinjl No. 2 0.04 22/3E NWSW 7 Do.,, (0.01) & Stoci: (0.03) 
7809 5247 48il 5-9-47 E. Fork J<M C,o•k 0.01 22/3E HENW 6 OoN. 
8795 609:2 3822 5-17-49 Unn<u1Md 1prlng 0.02 22/3E SWHW 7 Oot1. 
8669 6401 3915 7-7-49 Unn<1r1"1oeci 1p,ing, 0.02 22/JE NfSW 7 Dom, (0.01) & Stock (0.01) 

11745 8722 5631 10-8-52 U,named droam 0,01 22/3E NWNE 18 Dom .. 
11994 9083 5902 1-14-.53 UnnQmed b-oo~ 0.07 Z2/3E NWSE 6 Irr. 7 Ac. 
l3U5 9834 6309 10-.4-54 Uinallfted creek 0.20 22/3E NWNE 6 Irr. 20 Ac. 1,~n 10870 7192 9-3-57 Unnamed ,trefJm 0,01 22/3E SWNW ~ Stock 
1~015 11219 5123 8-21-58 Unnom•d sp-lng 0.01 22/.lE NWNW 7 Dom. s 
157,9 1184'3 8584 11-2-59 Unnamed 1J7ing1 & pond 0.11 22/.lE NESW 6 Dom. (0. 01), Fi,h Prop. & Irr. 10 Ao. (0. lOj --

Fhhi;:r Creek T ributori Qv1;:nterm0:ster Horbor (514} 

2376 1213 405 8-1-28 Unno•cl tp-ing 0.10 22/lf NESE 13 ~~'.•[g~~it£1~ .... , (o.o•l 2,a.. 1233 316 9-5-28 Fith•r Cre•k 0.05 22/2f SENW 13 
2,63 1327 461 4-18-29 UnnQ,_d dr&a~ 0.05 22/2E NESE IJ Dom. (0.01) & Irr. 2 Ac, (0.04) 
3754 2033 3"33 11-2Nl2 Fiih"'r Cr••k 0.05 2V11: SENW 13 Dom. (0.01) & Ir,. 4 Ac. (0.04) 
A18~ 2567 !1360 12-21-35 Fidier Cr••k 0.02 22/2E SESW 13 Dom. (0,01) & Irr. 2 Ac. (0.01) 

10161 7317 4272 3-1-~l Unnamed ,p-ing 0.10 22/lf NESE 13 Dom. (0.01) & Irr. 10Ac, (0.09) 
10247 7359 6583 -4-17-51 Unnamed 1p-ing 0.30 22/2E HENW 13 ll'T. 30Ac. l> 

R12657 RlW 6583 11-16-33 Unnomed ,,..in; 250.f, 22/'.1f NENW 13 1 ... "Cl 
13662 10187 mo 11-1'-55 Fi1her Creek 0.01 22/2E SWSE 13 Dolll't. s,o "Cl 

m 
z 
0 

Umorwd Sp:ing Tributary Quarto,""""' Hoo boo x 
7938 5272 3310 7-22-47 Unriam1d •friM!ij 0.01 22/2E Go,t. Lot 2 25 OotQ, 

Unr.ct'rled Sprinit: T rlbuto:::r Qucrrtv:rrnodx:ff Harbor 

11115 8131 4721 3-4-52 T~ uMon.d tprin;, 0.01 22.nE Go,t. Lot 4 25 0041,. S, D 

~ 
3566 1834 833 11-30-31 U-.n~d,pdng Smith Cm,• Wottr Anociotion o.o« 21/l!E Go•t. Lot 1 Dom .. & U!ln.d,-i::eipin9 

Unno:med Sering Tributor::::: Delco Possoge 

3368 1842 751 4-29-31 Unt10.,...d. 1pring 0.006 2l/2E Go•!. Lot l Dom. 

~ 
5928 3784 2~68 11-26~ Unno.,ed spril'lg 0.02 21/lE Govt. Lot l Dom, (0.01) & Irr. 2 !<c, (0,01) 

~ 
5896 3743 3292 9-7-43 Urt11amacl spring 0.05 21/1£ Go••· Lot I Dom. (0.01) & Gardon Irr, (0.0~) 

Unnornecl Sedn~ Tribvtor;t: Ociko Pcssci~e 
I\} 

ln&i 12816 8619 N-62 l/nnameo ,pril\g 0,01 21/2E swsw Dom. "" .... 

DNR-00004050 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Total Location of 
N 
-..J 

Appl. Permit Cert. Priority Source Nome Quantity Point of Diversion Use and Q1.1ontity Proviso N 
(cfs) (T. R. Subdivision Sec.) (cf>) 

MAURY AND VASHON ISLANDS :: 
)> 

Tah lequah Creek Tributary Daleo Pouoge (518) --f 
"1 

7973 5303 3429 8-8-47 Tahlequah Cree k 0.01 21/2E Govt. Lot 5 2 Dom. 
;;o 

12600 9374 6396 9-30-53 Unnamed spr in9 0.01 21/2E SENE 2 Dom . S, D ;;o 

17516 12904 9-14-62 Tohlequoh Creek 0.01 21/2E Govt. Lot 5 2 Dom, s "1 
(fl 

& NESE 0 
1751 7 12873 9-14-62 Tahlequah Creek 0.01 21/2E NESE 2 Dom. C 
17518 12908 9-14-62 Tahlequah Creek 0.01 21/2E Govt. lot 5 2 Dom. ;;o 

& NESE (") 
"1 
(fl 

Unnamed Se::in~ Tributorr: Daleo Passage 
)> 
z 
0 

8839 6084 3462 6-13-49 Unnamed spr Ing 0.005 21/2E Govt. Lot 2 2 Dom, C, 
14363 10757 7530 6-11-57 Unnamed spring 0. 01 21/2E Govt. lot 2 2 Dom . "1 
17025 12581 8402 11 - 20-61 Unnamed spring 0.01 21/2E Govt. Lot 2 2 Dom . & Stock 0 

r 
0 

Unnamed Stream Trlbul'ory Ca lves Passcge (526) 
C, 

-< 
7468 5333 3502 9-27-46 Unnamed sh"eom & springs 0.05 22/ 2E Govt, lot 4 23 Dom. (0.01) & Fire Pro!. (0.04) 

0 ,, 
& SWSE --f 

:r 
"1 

Unnamed Stream Tributary Colvos Passage (52~ :,s: 

13876 10436 7955 5-28-56 Unnamed spring 0.01 22/ 2E NWSE 23 Dom. 
:::::; 
(fl 
)> 
"O 

Unnomed Springs Tributary Colvos Pos:soge (528) "O 
"1 

1-4031 10471 7402 8-15-56 Unnamed spr ings 0 . 02 22/ 2E NWSW 23 Dam. z 
z 
(fl 

Unnamed Stream T ributa2: Calvas Pas.sa~e (529) C 
r 

22/ 2E NW¼ Dom. (0.01), Fish Pl-op. (0. 10) & Irr. 5 Ac. 
)> 

16024 11937 4-21-60 Unnamed streom & spring 0.16 23 )> 

22/2E 
(0.05) z 

17614 11-15-62 Unnamed stream 0.01 NWNE 23 Dom. 0 
(") 

"1 
Unnamed Spring Tributary Christianson Cove ;;o 

--f 

14598 10903 7137 12-4-57 Unnamed spring 0.01 22/2E Govt. lot t 14 Dom. ~ 
z 
)> 

Jod Creek Tri bute!! Christianson Cove (530) 0 
'-
)> 

13510 10260 7551 6- 23-55 Unnamed stream 0.05 22/ 2E NENW 14 Dom. (0.01) & Irr. 4Ac. (0.04) S, D (") 

14975 11190 8-7-58 Jod Creek & springs 0.56 22/ 2E Govt. Lot l 14 Dom. (0.01), Fish Prop. (0.50) & Irr. 5 S, D, F, "1 

&NENW Ac. (0.05) B, 0 z 
15154 11235 8386 10-27-58 Unnamed springs 0.16 22/2E SWSE 11 Dom. (0.01) & Irr. 15 Ac. (0.15) 

--f 

iii 
r 

Unnamed Serln~ Tributor)_'. Colvos Posso2e )> 
z 

16999 12597 11-1-61 Unnamed spring 0.01 22/ 2E Govt. lot 2 11 
0 

Dom. (fl 

DNR-00004051 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Green Va lier Creek Tributo~ Colvos Pas.soge (531) 

*1046 477 104 3-3-24 Green Valley Creek 0. 10 22/ 2E SWSE 12 Dom. (0.01) & Irr. 1 Ac. (0.09) 
1187 485 308 10-9-24 Spring & unnamed creek 0.05 22/ 2E NW¼ 12 Dom. (0.01) & Lown and Gorden Irr. I Ac. 

(0.04) 
11607 8577 6058 8-20-52 Green Volley Creek 0. 05 22/ 2E SWNE 11 Dom. (0 , 01) & Irr. 4 Ac. (0.04) L 
11689 8492 5102 9-22-52 Green Volley Creek 0.01 22/2E SWNE 11 Dom. S, D 

Unnamed Stream Tribute!)'. Colvos Pas.sage (532) 

10462 7528 7-5-51 U,named stream 0.01 22/ 2E Govt. Lot 1 2 Dom . S, D 

Unnamed Se!:ings Tribute!)'. Colvos Passoie 

14541 10879 10:9-57 Uinomed springs 0. 02 23/ 2E NENE 35 Dom . 

Unnamed Stream Tribute!)'. Colvos Pas.sage (534) 

5908 3745 1988 9-30-43 Unnamed spring 0.03 23/ 2E Govt. Lot 3 26 Dom. (0.01), Stock & Irr. 61>'.c . (0.02) 
6607 4358 4360 8-20-45 Unnamed stream 0.05 23/2E SESE 26 Dom. (0.01) & Ire. 5 Ac . (0.04) 

Unnamed Stream Tribute!)'.: Calves Passage (535) 

11154 8290 4919 3-17-52 Unnamed stream 0.035 23/2E NENE 26 Dom . (0.01), Monufoctucing (0.005), & 
NWNW 25 Fish (0.02) )> 

11390 8680 5509 5-26-52 Unnamed spring 0.035 23/2E NWNW 25 Dom . -0 
-0 11653 8601 5950 9-8-52 Unnamed streams 0.03 23/ 2E NWNW 25 Group Dom. rn 

12454 9337 5599 7-15-53 Unnamed spring 0. 005 23/ 2E NWNW 25 Dom. 2 
15208 11276 7815 12-22-58 Unnamed stream 0.01 23/ 2E NW¼ 25 Dom . 0 

x 
Unnamed Stre am Tributorr Colvos Passage (536) 

13535 10111 6912 7-28-55 Unnamed spr ing  0.019 23/ 2E NWNW 25 Dam . (0.01) & Irr . 2 Ac. (0.009) S, D 

Unnamed Stream Trlbuto!l'. Colvos Possoge (537) 

5338 3404 1723 1-24-41 Unnamed spring 0.02 23/ 2E NWNW 25 Dam. (0.01) & Irr. 1.5 Ac. (0.0 1) 
16084 12557 5-25-60 Unnamed stream 0. 13 23/ 2E Govt. Lot 1 24 Dom. (0.01), Stock (0.01), Fish Prop. 

(0. 10) & Irr. 1 Ac. (0.01) 
17351 12829 6-20-62 Unnamed stream 0. 01 23/ 2E NENW 25 Irr. 1 Ac. & Dom . 

Unnamed Stream Tribute~ Colvos Possoge (539) 

5944 3963 2704 1-11-44 Unnamed stream  0,01 23/ 2E Govt. Lot 3 24 Dom . 

Needle (Cedar liurst, Shingle-Mill) Creek Tdbutort Fern Cove (540) 

1765 1010 864 6-28-26 Unnamed spring Seattle Goodwill lndustrie$ 0.25 23/JE NWSE 19 Dom . (0.01) & In-. (0.24) 
NESW 

1998 901 203 2-11-27 Shingle Mill Creek 0.22 23/ 3E NWNE 30 Dom. (0. 0ll & Irr . 8 Ac. (0.21) 
2009 2815 2179 2-19-27 Unnamed spring 0.05 23/JE SESW 19 Dom, (0.01, Stock & Power (0 .04) 
2339 1167 2743 6-21-28 N eedle Creek & unnamed West Side Water Co. 0.05 23/ 3E SESW 19 Com. Dom. 

spring 
15996 11821 8566 4-12-60 Unnamed lake 0. 30 23/ 2E SWSE 25 Dom . (0.01), mink pen coo ling (0.21) & Irr. 

17120 12685 1-29-62 Unnamed stream 0. 01 23/ 3E NWSW 30 
8 Ac. (0.08) 

Irr. ½ Ac. (0.005) & Stock (0.005) N 
• Certiflcote in error, change required. -..J 

l,.) 

DNR-00004052 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Totol locotion of 
N 
-..J 

Appl. Permit Cert. Priority Source Nome Ovonti ty Point of Divers ion Use and Quant ity Proviso .s:. 
(cf,) (T. R. Subdivis ion Sec .) (cf,) 

MAURY AND VASHON ISLAN DS :::;: 
)> 

Unnamed Creek Tributori'. Fern Cove (541) --t 
m 

23/ 3E 
;:,:, 

10721 no2 4683 9-12-51 Unnamed creek 0. 01 Govt. Lot 3 18 Dom . s ;:,:, 
13340 10001 6455 3-11-55 Unnamed drainage ditch 0.1 2 23/3E SWSE 18 Irr. 10 Ac. m 

V) 

0 
Unnamed Stream Tributor~ Calves Possage (544) C 

;:,:, 

10070 7380 4197 1-3-51 Unnamed spring 0. 005 23/3E Govt . Lot 3 Dom, 
(") 

m 
V) 

)> 
Unnamed Spring Tributary Colvos Passage z 

0 

2848 2093 1564 2- 18-30 Unnamed spring 0.01 23/3E Govt. Lot 3 7 Dom. C') 

m 
0 

Unnamed Stream T ributorr Colvos Passage (545) r 
0 
C') 

2317 1138 1431 5- 28- 28 Unnamed stream 0. 02 23/3E NESW 7 Dam , (0.01) & Irr . 3/4 Ac. (0.01) -< 
4128 2271 983 6-22-35 Unnamed stream 0.005 23/ 3E Govt. Lot 3 7 Dom. 0 .,, 

-I 
Unnamed Stream Tributorr Colvos Passage (546) :r 

m 
4500 2560 1105 2- 16-38 Three unnamed springs N eighborhood Club of Sylvan Beach 0.1 0 23/3E Govt. lot 2 7 Group Dom . ~ 

Certificate of Change 422 Neighborhood Cl ub of Sylvan Beach -I 
V) 

Unnamed Stream Tributary Calves Passage (547) )> 
'U 

12410 9183 5515 6-1 5-53 Unnamed spring 0 . 005 23/3E Govt, Lot 1 7 Dom, 'U 

12455 9242 5957 7- 16- 53 Unnamed spring Commun ity of Bilo,c;i 0.01 23/3E Govt, Lot 1 . 7 Com , Dom, m 
z 
2 

Uinamed Se:in2 Tributorr Colvos Possoge 
V) 

C 
r 

16681 12370 8570 5-12-61 Unnamed spring 0.01 23/3E Govt. Lot 1 6 Dom. )> 

)> 
z 

FOX ISLAND 0 
(") 

Unnamed Springs Tributary Hole Passage 
m 
;:,:, 
-I 

16258 12217 8-1 0-61 Two unnamed springs 0 . 06 21/lE Govt. Lot 6 27 Group Dom. ;!:: 
2 
)> 

Unnamed Spring Trlbutorr Hole Passage 0 
'-

164 13 12189 8043 10- 27-60 Unnamed spring 0. 01 21/l E Govt. lot 5 35 Dom. 
)> 
(") 

m 
z 

Mrrtle Creek Tributo2:'. Hole Posso!i!:e (548) --t 

6185 4056 2505 10-4-56 Myrtle Creek 0.04 20/lE Govt. Lot 1 Dom. (0 .01), Stock & Irr . 4 Ac . (0.03) 
V> 
r 
l> 
z 

Spring Creek Tributorl Hole Possoge (549) 0 
V) 

3180 1674 523 10-9-30 Spring Creek 0.02 20/lE NESE Irr. 1 Ac . 
11514 8467 5481 7-14-52 Spring Creek 0. 0 1 20/lE SENE Irr. 1 Ac. S, D 

DNR-00004053 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



Unnamed Se!:ing Tributorr Puget Sound 

16311 12176 8048 8-30-60 Unnamed spring 0.01 20/2E Govt. Lot 1 18 Dom. 

Unnamed Se!:ings Tributorr Carr Inlet (550, 551 & 552) 

16307 12175 8-30-60 Unnamed springs 0. 40 20/lE Govt . Lot 3 12 Com. Dom. (0.30) & Irr . 5 Ac. (0.10) 

Unnamed Sf:!in§!S Tributorr Corr Inlet (553) 

16322 12177 8382 9-6-60 Unnamed springs 0.10 20/ lE Govt, Lot 2 12 Com . Dom. 

Unnamed S!!ings Tributarr Corr Inle t 

9021 7154 8- 22-49 Two unnamed springs 0. 08 20/lE Govt. Lot 3 Dom . 

McNEIL ISLAND 

Luhr Creek Tributarr Pitt Passage (558) 

3572 1868 735 12- 10-31 Unnamed reservoir in Luhr 0.90 20/ lE Govt. Lot 2 17 Dom. (0.01), Powe, (0.88) & Irr. 1 Ac. )> 

Creek (0.01) --0 
--0 
m 
z 

ANDERSON ISLAND 0 

x 
Unnamed St-ream Tributorl Bolch Passage (560) 

11628 8719 8-26-52 Unnamed stream 0. 05 20/ l E Govt. lot 2 29 Dom. (0.01), Stock & In. 5 Ac. (0.04) 
NWNE 32 

Unnamed Stream T ributarl Bolch Passage (561 ) 

15799 11986 12-7-59 Unnamed stream 0. 01 20/ lE NENE 32 Dom. S, D 
15891 11988 2-11-60 Unnamed spring 0. 01 20/ lE E{NE 32 Dom. s 

Unnamed Stream Tributarl Bolch Passage (562) 

12303 9136 5550 4-28-53 Unncmed st-ream 0.005 20/ lE SENW 33 Dom. 

Unnamed Stream T ributorl East Oro Bot (570) 

9053 6662 3829 9-6- 49 Unnamed stream 0.01 19/ lE SENW 8 Stock 
9112 6564 4813 9-26-49 Unnamed stream 0. 20 19/ lE NWNE 8 Dom. 1°'01), Stock & In. 20 Ac, (O. 19) 

16145 11994 6-28-60 Unnamed stream 0. 06 19/ lE SWSE 5 Dom. 0, 01) & Irr. 5 Ac. (0. 05) 

Unnamed Se:ing Tributarr Amsterdam Bo~ (580) 

13047 9863 6939 7- 29-54 Unnamed springs 0.01 19/ IE Govt. Lot 2 6 Com. Dom. S, D 

N 
-.J 
V, 

DNR-00004054 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



276 WATER RESOURCES AND GEOLOGY OF THE KITSAP PENINSULA AND CERTAIN ADJACENT ISLANDS 

APPENDIX E 

Appendix E consists of 33 maps, each showing the 
points of diversion and withdrawal in a specific township for 
valid water right filings l i sted in Appendices C and D. Lands 

of 10 acres or more covered by irr igation rights are also indi­
cated on these maps. Although an entire property may be 
shown as be ing covered by irrigation rights, only a check of 
appendix C or D, as the case may be, will accurately deter­
mine the extent of a specific right. 

DNR-00004055 
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Poinl of withdrawal for ground water 
right 

Point of diversion for surface water 
righl 

Land exceeding 10 acres covered under 
ground water figh1 , and associated 
point of withdrawal 

Land exceeding 10 acres covered under 
surface water right, and associa ted 
point of diversion 

Land eKceeding 10 acres covered under 
both surface and ground water right s 

Number odjocenl to point of diversion or 
withdrawal refers to water rlghl opp llcotio n 
number 
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EXPLANATION 
Point of withdrawol ~or qrovnd wnttr 

r:ght 

PoirU -of diver :1.lon for 1ur(oca water 
riQht 

Lond e:..ce1dinQ 10 acres covered unaer 
Qro1.1nd woter right, Of'ld auocia,ed 
point ,o{ 111111i!hcirowol 

Lond ucetdinlij 10 o<:r•i covefed under 
&1,.rfoce: llo'ate" dgh1 1 ard <i Hocioted 
i,oinl of d iv~ri1Qn 

Land e~c•1din, tO acl'•~ cov•rtd under 
botti ~urfoc• an~ gro-.,nd woltr rights 

Numbitr adjae:~.nt 10 point of diversion or 
withdrawol r1fu1 ro ,..ot,r right application 
O\.l!'r'lbe,r 
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EXPLANATION 
Point of withdrawal for ground water 
right 

Point of diversion for surface water 
right 

Land exceeding 10 acres covered under 
ground water right, and associated 
point of withdrawal 

Land exceeding 10 acres covered under 
surface water right, and associated 
point of diversion 

Land exceeding 10 acres covered under 
both surface and ground waler rights 

Number adjacent 10 point of diversion or 
withdrawal refers to water right application 
number 
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EXPLANATION 
Point of withdrawal for ground waler 

right 

Point of diversion for surface water 
right 

Land exceeding 10 acres covered under 
ground water right, and associated 
point of withdra wal 

Land exceeding 10 acres covered under 
surface water right, and associated 
point of diversion 

Land exceeding 10 acres covered under 
both surface and ground water rights 

Number adjacent to point of diversion or 
withdrawal refers to waler right application 
number 
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EX PLANATION 
Point of withdrawal for ground water 
right 

Poinl of diversion for surface water 
right 

Land exceeding 10 acres covered under 
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Point of withdrawal for ground water 
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Point of diversion for surface water 
right 
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Point of withdrawal for ground water 
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Point of diversion for surfcce water 
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Point of withdrawal for ground water 
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Point of diversion for surface water 
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point of withdrawal 

Land exceeding 10 acres covered under 
surface water right, and associated 
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Point of withdrawal for ground water 
right 

Point of diversion for surface water 
right 
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Poinl of withdrawal for ground water 

right 

Point cf diversion for surface water 
right 
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ground water right, and associated 
point of withdrawal 
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EXPLANATION 
Point of withdrawal for ground water 
right 

Point of diversion for surface water 
righl 

i.7 Land exceeding 10 acres covered under 
LJ ground water right , and associated 

paint of withdrawal 

Land exceeding 10 acres covered under 
surface water right , and associated 
point of diver sion 

Land exceeding 10 acres covered under 
both surface and ground waler rights 

Number adjacent to point of diversion or 
withdrawal refers to water r ight opplicafion 
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Point of withdr"awol for ground water 
right 

Point of diversion for surface water 
right 

Land exceeding 10 acres covered under 
ground water right, and associated 
point of withdrawal 
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surface water righl 1 and associated 
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Point of withdrawal for ground water 
right 

Point of dive rsion for surface water 
r ight 
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point of withdrawal 
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Point of withdrawal for ground water 
right 
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EXPLANATION 
Point of withdrawal for ground water 
right 

Point of diversion for surface water 
right 

Land eKceeding 10 acres covered under 
ground water right, and associated 
point of withdrawal 

Land exceeding 10 acres covered under 
surface water right, and associated 
point of diversion 
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EXPLANATION 
Point of withdrawal for ground woter 
right 

Poin1 of di\lers ion for surface water 
right 

Land exceeding 10 acres covered under 
ground water right, and ossocio1ed 
point of withdrawal 

Land exceeding 10 acres covered 1.1nder 
surface water right, and as sociated 
poir,t of diversion 

Lend exceeding 10 acres covered under 
both surface and ground water rights 

Number adjacent to point of divers ion or 
withdrawal refers to water right oppl lcot ion 
number 
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Poinf of withdrawal for ground wate r 
r ight 

Point of diversion for surface wa ter 
right 
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Point of withdrowol for ground water 
right 

Point of diversion for surface water 
right 

Land exceeding 10 acres covered under 
ground water right, and associated 
point of withdra wal 

Land exceeding 10 acres covered under 
surface water right, and associated 
point of divers ion 

Land exceeding 10 acres covered under 
both surface and ground water rights 

Number adjacent to po,nt of diversion or 
withdrawal refers to water r ight opplico11on 
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EXPLANATION 
Point of withdrawal for ground water 
ri ght 

Point of diversion for surface wa ter 
right 

Land exceeding 10 acres covered under 
ground water right, and associate d 
point of withdrawal 

Land exceeding 10 acres covered under 
surface water righl, and associated 
point of diversion 

Land e)(.ceeding 10 acres covered under 
both surface and ground water rights 

Numbe r odjacen1 10 point of diversion or 
wi thdrawal refers to water right application 
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